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A ny PC maker can claim to offer a solution that covers your needs. But at Micron 

Electronics* we prefer to let our history and our products speak for themselves. We 
think you 11 agree* its an impressive story, 

Superior Manufacturing—A Micron Tradition 

Micron builds PCs with a legacy of excellence. Our manufacturing processes grew out of 
nearly two decades in the semiconductor business* where precision is measured in millionths 
of an inch, and quality in parrs per million. We Ve built strategic relationships with compa¬ 
nies like Intel, Microsoft and Novell. From this solid background, were forging unbeat¬ 
able systems you can count on today and tomorrow, 

Award-Winning Products 

In the past two years, leading industry publications have applauded Micron 
PCs with more than 140 awards for product performance, customer ser¬ 
vice and support. This includes PC Magazine's Best Products and Editors" 
Choice awards in several categories. Add more than 40 PC World Rest 
Buy awards and youVc got an impressive technology hall of fame. 


Recognized Service and Reliability 

After your purchase* the story continues. Just ask PC Magazine readers. They 
bestowed us the coveted Readers" Choice for Customer Service and Reliability in 
1994 and 1995. And PC World recently awarded us first tier status along with the 
likes of Apple* Compaq, Digital and HP Pretty good company, wouldn’t you say? 

Micron Power Warranty—An Industry First 

We support our reliability promise with die industry-leading Micron Power* 4 war¬ 
ranty*, It backs tlie microprocessor and main memory for five years, an industry 
first. Add a three-year, parts-only system warranty and a 30-day money-back guar¬ 
antee* and you can rest assured that you re in good hands. 
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SUPERIOR SOLUTIONS BY DESIGN 












Millennia"" PI 66 


Millennia PI 66 Plus 

is 

Millennia Pro200 


Millennia Pro200 Plus 


• Intel IMMHz Pentium 5 processor 

• 512KB pipeline burst code, flash BIOS 

• 8X EIDE CD-ROM drive, 3.5* floppy drive 
•Kbit stereo sounds speakers 

• PCI M-bil 30 video, MPEG, 2MB EDO 

• Tool-free minrlawer or desktop 

• Microsoft* Mouse, 104-key keyboard 

• Mkrosofl Windows" 95 8 MS Plus! CD 
'J • 5-yeot/3-yeor Micron Power' wornmty' 

• 8MB EDO MM* 1.0GB EIOE hard drive 

• 15" Micron 15FGx, 28dp 1137' display) 
•Microsoft Work 95 CD 


1,999 


• Intel 166MHz Pentium processor 

• 512KB pipeline burst (ache, flash BIOS 
•PCI 32-bit Ultra SCSI Fast-20 controller 
•8X SCSI CD ROM drive, 3.5' floppy drive 
•16-bit stereo sounds speakers 

• PCI 64-bit 3D video, MPEG, 2MB EDO 
•Tool-free minitower or desktop 

• Microsoft Mouse, 104-key keyboard 

• Microsoft Windows 95 & MS Phis! CDs 

• Mkrosofl Office Pro 95 & Bookshelf 95 CD 
yj* 5-yecr/3-year Micron Power warranty* 

• 16MB EDO RAM* 1GB Fast SCSI-2 hard drive 

• 15* Micron 15F6x, ,28dp (137 M display) 


Business lease Stt/aonA 


• 16MB EDO RAM • 1.6GB EIDE herd drive 

• 15' Micron l5fGx,.28dp 113.7' display) 

• Microsoft Office Pro 95 S Bookshelf 95 (Os 


s 2,299 


Business lease S/8/montli 


• 32MB E00 KAM • 2.1GB EIOE hard drive 

• 17' Micron 17FGx,.26dp (15.8* display) 
•MicrosoftOffice Pro95B Bookshelf 95CDs 


*2,899 


Business base $99,''month 


• With 133MHz Pentium processor..subtract $200 

• With 150MHz Pentium processor.subtract $100 

• With 200MHz Pentium processor..odd $200 


Home MPC PI 33 


• Intel 133MHz Pentium processor 

• 256KB pipeline burst cache flash BIOS 
•8MB EDO RAM* 1.0GB EIDE hard drive 

• 8X EIDE CD-ROM drive, 3.5* floppy drive 

• 16-bit stereo sound & speakers 

• 28.8 fax/modem, speokerphooe, voice moil 

• Microsoft Phone telephony software 

• Internet reody: 

Internet in o Box from CompuServeVSpry 
Internet Explorer 

• Prodigy" America Online ‘ & CompuServe 
trial memberships 

• PCI 64-bil 30 video, MPEG, 2MB EDO 

• 15” Micron 15FGx, 28dp (13.7' display) 

• Tool-free minitower or desktop 
•Microsoft Mouse, 104-key keyboard 
•Mkrosofl Windows 95& MS Pius! CD 

• Quicken' Financial Pak includes: Quicken Deluxe 
5.0; Quicken Financial Planner’; Quicken Parents' 
Guide to Money 1 ’; Quicken FamSy lawyer ‘ 

• Mkrosofl Home Pak includes: Works 4.0 for 
Mows 95; Publisher Deluxe for Mows 
95; Encana* 96; Encana 96 World Atlas; Musk 
Central" 96; Wine Guide; Arcade 1.0; Scenes- 
Sports Extremes Collection; Cinemania' 96; 

Juba Child Home Cooking; Best of Windows 
Entertainment Pack; CD Sampler (including 
Fury 1 gome demo) 

ij • 5-year/3-year Micron Power warranty’ 


*1,999 


*2,599 


tanw k*e SSt/mA 


• 32MB EDO BAM • 2GB Fast SCSI-2 hard drive 

• 15' Micron 15FGx,.28dp (13.7* display) 


*3,199 


Bumcss tease SI 09/nmih 


• 64MB EDO RAM • 4GB Fast SCSI 2 hard drive 

• 17' Mioon 17FGx, 26dp (15.8' display) 


*4,299 


Bwuiess base SI 46/month 


InKnutioml Sales 

208-893-8970 


Intcnuimnnl Fax 

208-893-7393 I 


Toflfrce from Puerto Rico 

800-708-1756 


s 2,999 

1*1 


Toflfrcc from Canada 

800-708-1758 


1*1 


• WHh 150MHz Pentium processor.subtract $100 

• Wnh 200MHz Pentium processor..odd $200 


Home MPC PI 66 


• Intel 166MHz Pentium processor 

• 256KB pipeline burst coche, flash BIOS 
•16MB EDO RAM* 1.6GB EIDE hard drive 

• 8X EIDE CD-ROM drive, 3.5” floppy drive 

• 16 fait 3D Wavetoble stereo sound card 

• Advent AV270 2x25 watt stereo speakers 

• 28.8 fax/modem, speakerphone, voice moil 

• Microsoft Phone telephony software 

• Internet ready: 

Internet in a Box from CompuServe/Spry 
Internet Explorer 

• Prodigy, America Online & CompuServe 
trial memberships 

• PCI 64-bit 3D video, MPEG, 2MB EDO 
•ir Micron 17FGx,.26dp(15T display) 
•Tod-free minitower or desktop 

• Mkrosofl Mouse, 104-key keyboard 

• Microsoft Windows 95 & MS Plus! CD 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 

• Quicken Financial Pok includes: Quicken Deluxe 
5.0; Quicken Financial Planner; Quicken Parents' 
Guide to Money; Quicken Family Lawyer 

• Microsoft Home Pak includes: Works 4.0 for 
Windows 95; Publisher Deluxe for Mows 
95; Encorlo 96; Encorlo 96 World Atlas; Musk 
Central 96; Wine Guide; Arcode 1.0; Scenes- 
Sports Extremes Collection; Cinemania 96; 

Julia Child Home Cooking; Best of Windows 
Entertainment Pock; CD Sampler (including 
Fury 1 game demo) 

>/• 5-year/3-year Micron Power warranty’ 


• Intel 200MHz Pentium Pro processor 

• 256KB internal cache, flash BIOS 

•8X EIDE CD-ROM drive, 3.5' floppy drive 
•16-hit stereo sound & speakers 
•PCI 64-bit 3D video, MPEG, 2MB EDO 

• Tool-free minitower or desktop 

• Mkrosofl Mouse, 104-key keyboard 

• Microsoft Windows NT Workstation 3.51 CD or 
Windows95 & MS Plus! CD 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 
5-year/3-year Micron Power warranty’ 

• 16MB EDO RAM* 1.0GB EIDE hard drive 
•15" Micron 15FGx,.28dp (13.7’ display) 


s 2,699 


• Intel 200MHz Pentium Pro processor 

• 256KB internd coche, flash BIOS 

• PCI 32-bil Ultra SCSI Fast-20 controller 

• 8X SCI CD-ROM drive, 3.5" floppy drive 

• 16-bit stereo sound & speakers 

• PCI 64-bit 3D video, MPEG, 2MB EDO 

• Tod-free mini tower or desktop 

• Microsoft Mouse, 104-key keyboard 

• Mkrosofl Windows NT Workstation 3.51 CD or 
Mows95 & MS Pius! CD 

• Mkrosofl Office Pro 95 & Bookshelf 95 CDs 
5-yeor/3-year Micron Power warranty’ 

• 32MB EDO RAM • 2GB Fast SCSI-2 hard drive 

• 15" Mkron 15FGx, ,28dp (13.7* display) 


Business lease S97/aonih 


• 32MB EDO RAM • 1.6GB EIOE hard drive 

• 17' Mkron !7FCx, 26dp (15.8' dhplay) 


s 3,699 


Busness lease S126/month 


$ 3,299 


Designed for 


• 64MB EDO RAM • 4GB Fast SGI 2 hard drive 

• 17' Micron 17FGx, ,26dp (15.B* display) 


Bus«ess lease S) 12/wntti 


*4,799 


tomes lease SI 63/month 



•128MB EDO RAM* 9GB Fast SCSI-2 hard drive 
•21* Mkron 21FGx, ,26dp (20.0" display) 


Microsoft * 

Windows*95 


MICROSOFT 
WlNDOVS NT 
ReadvtoRln 


*7,899 


Business loose SMS/maMi 


Outstanding Performance—Don’t Take Our Word for It. 

Talk is cheap when you’re speaking for yourself. But when its 
from the mouth of an industry expert, it carries weight. Here 
are a few of many examples of what they’re saying about 
Micron PCs: 

Micron Home MPC “. . . the fastest we’ve ever tested ... as 
well as a marvelous family package ... it wins our Top Rated 
award. . . . "—Family PC, May 1996 

Micron Millennia “In short, Micron covers all the bases with 
this Best Buy. "-PC World\ March 1996 
Micron PowerServer “This is definitely a best buy.” 
-Computer Shopper, January 1996 

Micron Millennia TransPort 1 “ “ . . . nearly a dead ringer for 
IBM’s ThinkPad . .. but performs better and saves you about 
$2,500.” -PC Magazine , April 1996 



(§ 5 ) 

Pentium 


5-year limited warmly on microprocessor ond main memory 
1 3-year limited parts-only system warranty 

t 1*, 2- or 3-yoar optional on-site sarvke agreement lor ail desktop systems 
t 30 days of free Micron-supplied software support 
' 30-day moaey-kock policy 
sC 24-koar technical support 

All sales are sub/ed to Micron j standard limited warranties and terms ond conditions of salt 
ffljws ol out limited warrowKs wy fcr obtained on our weh site or by ceding Micron. 


Toilfncc from Mexico 

95-800-708-1755 


900 E Karcber Road, Nampa, ID 83687 • Mon-Fri 6am-l0pm Sat 7am-5pm (MT) • International Sates Hours Moo-Fri 6am-7pm <MT) 
208-893-3434 • Fax 208-893-3424 • Purchase Order Fax 208-893-8992 • GSA Contract #GS35F4317D 
• Technical Support Available 24 Hours A Day-7 Days A Week • Technical Support E-mait: techsupport.meic@micron.oom 

Cl 996 Mcron Etedrones. Inc. M reserved Moon Efearcrtcs is not reeporetfe tor omeaons or emn r typography » photography M purchases arc suopact to avaiataty Prce* 

and ipeafeaionj may be tfianged mTnu notice, prices do not include srtponq ard handing. 30-cay money-bar* po4cy does not include >etum trcrgH and ongmai shppwgmandtng marges 
in trend products and begins bom dele or sMpmenL Ail sates are subtec; to Micron Esc*onics ourent terms and condfccns ol safe Leas* pnees based or 36 month 
red tradename ol fie tree Corporation. McroaoH Windows ard the Window logo are rcgrstered radema** and Widows NT « a iraderran 
s. Bademaiks arid reguiered Uademsrtu are t* property ot then respecove companies S'r'TE •MLMtlPflHOM Seriii 


MICRON 

ELECTRONICS, INC. 


800 - 362-7306 

http://www.mei.micron.com 
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Readers' Choke (or Customer Servke 
and Reliability, 1994 and 1995 



JUNE 25. 1996 JUNE 25. 

MILLENNIA Pi 33 MILLENNIA PIGS 


In June 1996, Micron's Millennia PI66 and 
Millennia PI 33 won two of three 
PUAuquzm Editors' Choice awards* 




Circle 1 42 on Inquiry Card, 































Pentium®Pro processor-based 
systems, Windows* NT, 
and the right desktop manage¬ 
ability tools can decrease your 
total cost of ownership. 


L2 cache brings 
most frequently 
used data closer to 
the processor unit. 



{ 


<JVot actual size. 


} 



OPTIMIZED 

32-BIT 

PERFORMANCE. 


\ 






TRUE MULTITASKING. 
Not only fast, 
but capable of doing 
many things at once. 




yf j #t* 
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5.5 Million Transistors. 
(Go ahead, count 'em.) 




Pentium Pro processor-based systems 
have enhanced reliability because 
of Error Correcting Code technology. 


Dynamic Execution 
enables the processor 
to predict up to 30 
software instructions 
in advance. 


DATA FLOW 
ANALYSIS. 

Data flows 
fast and free. I 


Power, power, 
and more power. 



019% Intel Corporation. * Indicated names 
are trademarks of other companies 


A few tidbits about the 
































































■ Pentium* processor 166 MHz 

■ Pentium processor 200 MHz 

I Pentium* Pro processor 180 MHz 

■ Pentium Pro processor 200 MHz 


Faster Web searches powered 
by Open Text* and Pentium 0 Pro 
processor-based systems. 




RUNS 

SMOOTH. 


Fast. Fast. Fast. 


SS^BL. 


Build a 
stronger, 
healthier 
Intranet. 





PENTIUM© PRO 

PROCESSOR 


PROUD PARTNER 


150 

Smithsonian 



{ 


tStill not actual lizz. 


} 



Pentium Pro processor-based 
systems combined with Windows 
NT help you build a secure 
computing environment. 



Systems loaded with 
the latest tools, 
like Intel’s LANDesk* 
Management Suite, 
give you increased 
manageability. 





Enables you to run 
your entire computing 
environment on 
one architecture. 


The Pentium Pro processor 
(emphasis on “PRO”) 
is the new standard 
in business computing. 



www.intel.com 


For even more 
information, 
visit our Web site. 



iny. 

The Computer Inside.- 
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Your Business 

Needs the Web 

68 

By Jon Udell 

New platform-independent 
applications not only let you run 
your business on-line—they’re jump- 
starting a golden age of software 
development. 


International 40IS 1 


STATE OF THE ART 


Is ATM Ready to Catch Fire? 

82 

By Alan Joch 

With technologies maturing 
and prices falling, it could 
happen. 



ATM network 
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Arc You Ready for ATM? 

85 

By Lane F. Cooper 
You’ve heard what ATM 
promises. Is it time to make the 
move to this evolving 
technology? 

Virtually Well Connected 

93 

By Alan Joch 

Virtual circuits make ATM a 


speedy, more direct way 
of sending data. 



Teach Your Apps to Speak ATM 

97 

By Barry Nance 

Tools you can use to make your 
applications ATM-aware. 


INBOX 


19 

Readers react to our stories on 
Unix vs. NT and work flow, 
and write about problems with 
the year 2000. 



Beyond 

Benchmarketing 

121 

By Rich Grace 
Don’t let those numbers 
tool you. Here’s what you 
need to know about 
benchmarks. 


BITS 


New Desktop Standard: 

200 MHz 26 

Vendors Eye Internet 
Telephony Standard 27 

Java Business 
Applications Arrive 30 

Forget $500 PCs: How About 
Free Ones? 32 

Codetalk 32 


How to Create a Network 
Security Policy 36 

Lower Prices, Modularity Lead 
Notebook Trends 38 

The Interview: MOLAP, ROLAP, 
Overlap 40 


EDITORIAL 


Weird, Wacky, and Wonderful 
14 

By Mark Schlack 
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Mainstreaming Pentium Pro 

41 

By Selin da Chiquoine 
AST's Bravo MS-T 6200 is a 
high-hertz Pentium PC with a 
nice price. 

Navigator Turns 3.0 

42 

By Rex Baldazo 

Netscape’s latest browser is a 
definite step forward but not a 
giant leap. 



ThinkPad Gets Thin 


By Dave Andrews 
IBM’s ThinkPad 560 packs a 
big screen, keyboard, and com¬ 
promise into a 4-pound, 
L2-inch-thick package. 

Move Aside, Mac 
48 

By Tom Thompson 
The fastest Power Mac yet, 
Power Computing’s 180-MHz 
done passes performance and 
compatibility tests with flying 
colors. 


WEB PROJECT 


JavaScript Adventures 
117 

ByRexBaldazo 

Enjoy water-skiing on a lake of 
fire? Then programming in 
JavaScript might be for you. 


Operating Systems 

Air-Tight Windows NT 
51 

By Jim Rey nolds 

With its C2-level rating, NT 

meets the practical security 

needs of both users and 

administrators. 


Networks 



Patching the Cracks in SNMP 

55 

By William St all mgs 
A look at the fixes and flaws of 
the new version of SNMP. 

CPUs 

The PowerPC Goes Consumer 

59 

By Tom Thompson 
Inside the 601GF chip, show¬ 
ing up in all kinds of places. 

Programming 

Programming Strategies 
for Intel's MMX 

63 

By Jonathan Khazam 

and Bev Bach mayer 

How to use the Pentium's new 

multimedia instructions. 
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SQL Server: The Sequel's Better 
131 

By Mark Hettler 
SQL Server 6,5 makes it easier 
to manage multiple servers and 
replicate databases. 


LAB REPORT: HARDWARE 
12 Tape Libraries for Network 
Backup 

102 

By Jim Kane, Dorothy Hudson * 
andMaggi Bender 
With their huge storage capaci¬ 
ties, these tape libraries ease 
network-data overload. 


WHAT'S NEW 


182 

A preview' of AMD’s5K86- 
P75 CPU, plus a look at Micro- 
Help’s Zip file utility. 


POURNELLE 


Adieu, Ptntafluge..,Hdlo. Cyrus 

133 

By Jerry Pournelle 
Jerry breaks in a new Cyrix 
6x86 machine. 


TOYS 


Web Phones 
188 

Emerging digital cell models 
will put the Web just a phone 
call away. 


Double-Speed SCSI 
126 

By Robert L . Hummel 
We test state-of-the-art Ultra- 
SCSI host adapters from 
Adaptec, BusLogic, and 
QLogic. Plus, an OEM card 
from Symbios Logic. 



LAB REPORT: SOFTWARE 
Microsoft's Suite Victory 
112 

By David Seachrist 
and Russell Kay 
We compare the big guns in 
mainstream office 
applications—suites from 
Microsoft, Lotus, and Corel. 
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CONTENTS BY PLATFORM 


INDEX 


WINDOWS 

New Desktop Standard: 

200 MHz .2 6 

Advances in processor technol¬ 
ogy bring new levels of afford¬ 
able performance. 

Windows 95 Stymies 
Blind Users .3 6 

Much-awaited adaptive tech¬ 
nology is still months away. 

Mainstreaming 

Pentium Pro .41 

With new Intel chips, AST’s 
200-MHz Bravo delivers high 
speed at relatively low cost. 

ThinkPad Gets Thin .... 47 
IBM’s new ThinkPad 560 
packs a lot of features and pow¬ 
er in its sleek frame—but not 
without compromise. 

Air-Tight Windows NT .51 

A look at the OS’s government- 
certified security features. 

Programming Strategies 
for Intel's MMX .63 

An Intel engineer explains how 
to make the best use of the new 
multimedia instructions in its 
Pentium processors. 

Your Business Needs 

the Web .68 

This report on how you can set 
up and run a business on the 
Web includes a look at Citrix 
WinFrame, a multiuser imple¬ 
mentation of NT. 

Microsoft's Suite 

Victory .112 

We test three Windows office 
suites that can handle many of 
your software needs: Corel’s 
WordPerfect Suite, Lotus's 
SmartSuite 96, and Microsoft’s 
Office. 

SQL Server: The Sequel’s 
Better .131 

With new OLE automation 
tools and multiple server sup¬ 
port, Microsoft SQL Server 6.5 
is a more formidable enterprise 
database manager than its pre¬ 
decessor. 

UltraSCSI Doubles 

Speed .12 6 

If you’re looking for faster 
mass storage, check out this 
comparison of three PCI-based 
UltraSCSI host adapters. 

Beyond Benchmarketing 1 21 

“Gee, I get a Norton SI of 50 


zillion and 7 trillion Dhrys- 
tones. Why are my Windows 
screen updates so slow?” 

Pournelle: Adieu, 
Pentafluge...Hello, Cyrus 1 3 3 

Jerry traces a machine lockup 
to Windows 95’s System Agent 
but fares better with Plug and 
Play. 

A Helpful Windows 
Compression Utility ... 182 

MicroHelp Zip helps you man¬ 
age popular Zip formats, plus 
formats you may encounter on 
the Internet. 

MACINTOSH 

Move Aside, Mac. 48 

With fast file and image manip¬ 
ulation, Power Computing’s 
180-MHz Mac clone is a multi- 
media author’s dream 
machine. 

UNIX 

Your Business Needs 

the Web.. 68 

Unix servers and workstations 
are bound to be part of any 
operation that wants to share 
information on the Web. 

Beyond Benchmarketing 1 2 1 

Some tips on interpreting test 
results, including SPECmarks. 

NETWORKS 

How to Create a Network 
Security Policy. 3 6 

You can reduce the threat to 
important business data. 

Air-Tight Windows NT . 51 

The OS has some security fea¬ 
tures that will appeal to net¬ 
work administrators as well as 
users. 

Patching the Cracks 
in SNMP. 55 

A close look at the features and 
flaws in the new version. 

Are You Ready for ATM? . 8 5 

Here are five reasons that 
might help you answer “yes.” 

Virtually Well Connected 9 3 

ATM’s virtual circuits are an 
efficient, fast way to send data. 

Teach Your Apps to Speak 
ATM. 9 7 

There is no one-size-fits-all 
ATM API. But while standards 
evolve, here are some tools that 
can help you today. 


12 Tape Libraries 
for Network Backup. ..102 
We test storage machines with 
Godzilla-size capacities and 
robotics capabilities. 

Beyond Benchmarketing 1 21 

This guide to benchmarks 
includes a description of per¬ 
formance tests for transaction 
processing. 

UltraSCSI Doubles Speed l 2 6 

Until faster technologies arrive, 
UltraSCSI is the bus of choice 
for connecting hard drives to 
servers. Here are three PCI- 
based host adapters that pro¬ 
vide bandwidth of 40 MBps. 

SQL Server: The Sequel’s 
Better. 131 

With the new Distributed 
Transaction Coordinator, ver¬ 
sion 6.5 makes it easier to man¬ 
age multiple servers and repli¬ 
cate data among them. 

INTERNET 

Vendors Eye Internet 
Telephony Standard ... 27 

Sadness: The free ride may 
soon be over. 

Java Business Applications 


Arrive .. 30 

They ain’t just for jazzed-up 
Web pages. 

Navigator Turns 3.0. ... 42 


Netscape’s latest salvo in the 
battle of the Web browsers is 
big and feature-rich, but it’s 
only an incremental improve¬ 
ment over 2.0. 

Your Business 

Needs the Web .6 8 

The developer of the BYTE Site 
explains how to build Web 
server-based applications, how 
to integrate legacy systems with 
the Web, and how Java and 
ActiveX will transform Web 
clients. 

JavaScript Adventures .117 

Real-life thrills and chills show 
that Netscape’s interpreted 
scripting language is a frustrat¬ 
ing work in progress. But there 
are some ways to work around 
the problems. 

Web Phones . .18 8 

With new digital models and 
wireless technology, you’ll be 
able to browse the Web from 
wherever you are. 


ActiveX .... 

.68 

ATM ... 82, 

85, 93, 97 

Benchmarks 

.121 

CGI 

. 68 

Chips . . 26, 

41, 59, 63, 
133, 186 

Client/server . 

. . . 51, 68, 
85, 131 

C++. 

.32 

Databases . 40. 112, 131 
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AVIATION WEEK GROUP 


Aviation Week Group publication and 
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global aviation and aerospace industry. Eves 
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WAD CD-ROM 


AW Group Electronic Products 


AWG on CompuServe Aviation/Aero space 
On Line 

Aviation Week Video AW&5T Friday Radio 
A le rt/WTQ P-Was h DC 

LIFTOFFJ 


W h a te ve r y< >u r pro lessi< >n a I afJiliati o n w i t h 
aerospace, you 11 find magazines, newsletters, 
directories, conferences and electronic media 
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CREATING CD'S HAS NEVER BEEN EASIER WITH 


GEAR RELEASE 4 


ENGLISH, TRENCH, GERMAN AND SPANISH LANGUAGE VERSIONS AVAILABLE 
WINDOWS J.l. WINDOWS 95, WINDOWS M. MAG OS. POWER MACINTOSH. OS2 AND UNIX. 


NEW FEATURES RELEASE 4 


Gears new graphical user interface give you easyto 
use draganddrop functionality with an online help 
system. Release 4 comes with Etektrosonk patented 
Cyclic Buffering Techndogy for top writing perfor¬ 
mance on any'recorder 

Incremental Packet Writing, Disc At Once and Track 
At Once, amcng other features, give full flexibility for 
both novice and professional users. 


CROSS PLATFORM FLEXIBILITY 


Whether you're a Windows, Windows 95, 
Windows ATT) Windows 3.1, MacOS, Power 
Macintosh or OS/2 user, ensures on 1 CD 
rand on another CD for UNIX users- [HP UX, SunOS, 
Solaris, DEC OSF and SGI) unmatched support for 
every CD-ROM format such as ISO 9660, Rock 
Ridge and HFS, for all major recorders. 


MULTIMEDIA POWER 


Gear is your perfect choice for support of XA, DA 
CD Plus, Hybrid, Shared Hybrid, CCH VideoCD, 
PhoroCD, Games tides, Custom Image Writing, 
Jukeboxes and more. If you want CD recording 
software with the most multimedia power flexibility 
and reliability get Gear Release 4 today... 

... CD-R software you can trust! 

ELEKTROSQN 



THE POWER Of EXCELLENCE 
IN CD-R SOFTWARE 

ELEKTROSON Inc. 

2105 South Bascom Avenge, suite 160 Campbell, CA 95008 
Tel.: 408.371.4800 - Fax : 408.371.4895 
E-mail: sales@dektro.eom 
Ff7TP:/AJPWW. ELEKTROSON. COM 



ELEKIROSON OFFERS A COMPlfTE 
RANGE OF CD-RECORDING SOFTWARE 
FOR DATAMANAGEMENE, INDEXING 
AND RETRIEVAL, EASY CD-COPYING 
AND MORE. 


CALL US NOW FOR 1HE LAIESf UPDATE! 


ELEKTROSON EUROPE 

PG Box 2436, 5600 CK Eindhoven 
Tel.: +31(0)40^515065 - Fax ; +31 (0)40-2514920 
E-mail: efektrotsdkuruif 
HTTP:/A]£A]!/W, ELEKTR05 ON. COM 


GEAR. THE PROFESSIONAL CHOICE FOR CD-RECORDABLE SOFTWARE ! 


Circle 720 on Inquiry Card [RESELLERS: 721). 























N ow there’s a desktop PC that’s flexible and 
sensibly priced for your office or depart¬ 
ment—the Micron ClientPro"'. Designed for 
long life and reliable, affordable performance, 
the Micron ClientPro offers you stability. You’ll 
get years of productive, adaptable computing 
without costly system upgrades. And with 
Micron, you get a system custom configured to 
fit your office needs. Best of all, it’s backed by 
our industry-leading Micron Power* warranty*. 
Call today and put the ClientPro to work in 
your office. 


MICRON' HAS 
YOU COVERED. 


1 


5-year limited warranty on microprocessor and main memory 

3-year limited parls-only system warranty 

lv 2- or 3-year optional on-site service agreement for all desktop systems 

30 days of free Mkran-jupplfed software support 

30-day money-bad pdfcy 

24-hoar technical support 

M sofes tire sufywf to Mfomn's standard faW mrmlm rnd terms amf rmtdiftora of ink. 

Copies of oar kfteh rorranlies may k dfirircrf oomvd^eofhy dtorp Mkw. 























SYSTEM CONSIDERATIONS 

K A I r* * i? K I wan tw0 ^ Magazine 

M IU f\L/ IN E ditors' Choice a wards 

/* 5 year Micron Power 

• 1st Tier Reliability Re 
■ Stable network perfo 

• Priced right 


ATEWAY 

year limited warranty 
price 


ClientPro P100 H ClientPro PI 66 


* Intel 100MHz Pentium* processor 

• 256KB pipeline burst cache, flash BIOS 

* 3COM 3C509 Combo network adapter 

• 3.5" floppy drive 

* Tool-free minitower or desktop 

■ Microsoft* Mouse, 1 Q 4-key keyboard 

• Microsoft DOS 6,22/Windows* for Workgroups 3*11 
$ • 5-year/3-year Micron Power 5 * warranty* 


• PCI 64-hit graphics accelerator (IMB EDO} 

• SMfl EDO RAM 

• 1.0GB EIDE hard drive 

• 14" Micron UFGx, ,2Bdp {12.9* display) 

• Microsoft Works preinstalled 


$ 1,499 

Bus. lease $51 /mo, 


* Intel 166MHz Pentium processor 

* 256KB pipeline burst cache, flash BIOS 

■ 3COM 3C509 Combo network adapter 

■ 32MB EDO RAM 

* 2.1GB EIDE hard drive 

* 3.5" floppy drive 

* 8X EIDE CD-ROM drive 

* PCI 64-bit graphics accelerator C2MB EDO) 

* 17" Micron 17EGx, .26dp 05.8" display) 

* Tool-free minitower or desktop 

* Microsoft Mouse, 104-key keyboard 

* Microsoft Windows NT™ Workstation 3.51 CD 

* Microsoft Office Pro 95 & Bookshelf 151 95 CDs 
0* 5^year/3-year Micron Power warranty* 


s 3,282 

Bus. lease *112/mo. 


* PCI 64-bit graphics accekralor (2MB EDO) 

* 16MB EDO RAM 

* 1.0GB EIDE hard drive 

* 15" Micron ISFGx, .28dp (13.7 W 

* Microsoft Office Pro 4.3 preins!alId Bus. lease $56/mo. 




MtCROSOFI 


WINDOWSNT 

Reaey-tdRun 



Pentium 


M 


Toflfree hran Canada 

S0O-7OS-175S 


I _ ■ Tbtltree from Mpriiti 

*■ 95-800-708-1755 


TflJlfree faun Puerto Rfco 

800-708-1756 


Salcs Mm fiitcnuitKinal Fax 

208-893-8970 V 208-893-7393 


TO f farther Road, Hnp, IB 93687 * Mofi-Fri 6 nm-l Dpm Sal 7 am- Sjim 'MT 1 Inleaticiionol Sales Hours- Aton-Fri tflmJpm [MT> 
mmm * fa 309-093-3424 - Mm fob fa sunwi iMk h h«i /7 kp 

Tartawo; Support E-irail: tBchsa pporl jnwSfukrcHi .r wn 

Micron Electronics. Inc. All rights reserved. Micron Electronics is not responsible tor omissions antl-'or errors in 
typography or photography. All purchases are subject to availabfiity. Prices and specifications may fie changed without 
notice: pricas do no4 include shipping and Handling. 3(Klay moneyiack policy does rwi include return Irekjhi and origi¬ 
nal sfiippingflianifling charges, applies only to Micron brand products and begins from date of shipment. All sates are sub¬ 
ject to Micron Electronics' current terms and ooraftions of -sale. Lease prices based on 36 -momh lease. Intel, Intel Inside 
end Pentium are registered trerfemarks Of the Intel Corporation. Microsoft, Windows and the Windows Logo are registered 
trademarks and Windows NT Is 0 trademark of Microsoft Corporation All other service mart*, trademarks end registered 
trademarks are property of their respective companies. BYTE-CLP-9600 
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Weird, Wacky, and Wonderful 

Life’s never boring in computing, and it’s about 
to get a whole lot more interesting. 


very few years, the comput¬ 
er industry experiences a 
collective madness in which 
Northern Californiaciviliry 
gives way to a mentality more typical 
of Chicago commodities pit bulls* It’s 
shaping up to he one of those years. 

Those of us who buy and use com¬ 
puter technology are confronted by a 
horde of shouting, shoving vendors, all 
vying for our business* Our whole world 
is being shaken up. And that's probably 
a good thing* 

After all, it's been relatively calm for 
a few years* It used to be you bought a 
Novell LAN, Windows or the Mac OS, 
somebody's Unix relational database 
management system (RDBMS), maybe 
PowerBuilder if you wanted to be real¬ 
ly cool, and voila!—a mainstream cli¬ 
ent/server computing architecture* 

Then this weird technology cal led 
the Web kicked in. Build information 
sy s te m s a ro u nd p I a i n - AS C11 te xt ? Pro - 
gram in scripting languages? Sounded 
pretty primitive compared to database 
managers, SQL, and C++. But some¬ 
where along the line, the sharpest infor¬ 
mation-technology (IT) people got a 
gleam in their eye. This Web technology 
seemed to address a whole host of prejb- 
lems that client/server computing just 
hadn't delivered on: portability, flexi¬ 
bility, and location independence. 

Remember how client/server com¬ 
puting was supposed to let you shift 
work between client and server as need¬ 
ed? No MIPS would go unused. How¬ 
ever, nearly a decade after client/server 
first debuted, few tools exist that allow 
anything like a dynamic repartitioning 
of an application; none that I know of 
does it in real time or automatically. And 
even the best application splitters work 
only within their own confines. Try tak¬ 


ing a complex application system devel¬ 
oped in C++, PowerBuilder, and Visu¬ 
al Basic and start shifting functions 
around* Can't get there from here, as 
they say in Maine, 

The wacky part is, this new Webbed 
world can get you at least partway there. 
Start with a plain-vanilla browser. It’ll 
run on the thinnest client platforms, 
even the much-heralded Web PC. Need 
a fatter one? Add plug-ins, Java, or Ac¬ 
tiveX applets* Want a totally obese cli¬ 
ent? Put Windows 95 underneath. 

The wonderful part is, you can figure 
out all this for yourself. The whole fat- 
server/fat-client debate has gone from 
a strategic one to a tactical one* There's 
no one right way to divide the work be¬ 
tween server and client, despite the mar- 
ketectural pretensions of our software 
pit-bull traders. 


Will embracing this flexibility and 
diversity bring you closer to that holy 
grail of application systems that auto¬ 
matically reconfigures itself for maxi¬ 
mum performance and balanced capac¬ 
ity utilization? No; the best you can do 
is achieve a static load balance with this 
new toolkit of architectures. 

For now, that’s as good as it's going to 
get. If we can just avoid getting sucked 
into a whirlpool of false pronounce¬ 
ments that a particular programming 
paradigm is the right one, we now have 
the tools to get halfway toward that holy 
grail. 

When do we get to the finish line? 
Ironically, well have to wait until cli¬ 
ent/server computing withers away. Its 
emerging successor, distributed object 



computing, replaces monolithic blocks 
of code with many smaller objects that 
cooperate to form a working applica¬ 
tion* The objects can move around and 
be moved around by an intelligent net¬ 
worked OS* 


If it works {and that's a big if), it will 
be a big step forward. Meanwhile, the 
n e wfo u n d fl ex ibility o f bro w ser cl i e n rs, 
server farms, and components that are 
their own middleware should keep us 
busy learning and marveling for the next 
few years. 



Mark Schlack, Editor in Chief 
mschlacksbiK.com 

Help us tailor BYTE to your needs. If you re 
a subscriber, please fill out and return the 
questionnaire in this issue. (You*II find it 
on the Reader Service inquiry reply cards,) 
Thanks. 



The whole fat-server/fat-client debate has gone 
from a strategic one to a tactical one. 
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The Hard lock 
software protection 
system. 

Universal and individual. 


Across the world, there are currently 
over 2 million Hardlocks in use. They 
are all virtually hackproof. daisy-chain- 
able. individually interchangeable, com¬ 
patible. and with an almost incredible 
f variety of forms and features, they are 
k 4 fast and easy to implement. 


Want to know more? Want to find 
out which Hardtock wilt suit your 
| application? Want to order the 

t FREE Hardtock evaluation pack? 
, No problem! Just dial... 


BeNeUi*. Crypsys Data Security. Tet ++31 -1830-24444 Fax, *+31-1830-22848 Croatia. G8.G Electronic, Tel: ++385-41-315794. Fax: ++385-41-333510 
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PEAK PERFORMANCE IS 
THE NAME OF THE GAME 
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Don't let Windows 95 run your life. With the 
BYTE Guide to Optimizing Windows 95, you're in 
control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 

•Installing Windows 95 
•The Internet 
•Multimedia 

• Handling old Windows and DOS applications 

• Networking with Windows 

• Troubleshooting,. .and much more 

You'll also get the real scoop on hardware issues and 
third-party products. An ideal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 


OPTIMIZING 
WINDOWS 95 


Shortcuts and 
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Productivity 


BYTE Guide to Optimizing Windows 95 
by Lenny Baites 

with Bermant, Menefee, and Heilbom 
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Second Edition 
by Michael Nadeau 
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ISBN: 0-07-882104-5 


BYTE Guide to OpenDoc 
by Joshua SusserA 
Andrew MacBride 
$29.95 USA 
ISBN: 0-07-882118-5 


Schildfs Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882081-2 


Schildfs Advanced Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882174-6 
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AflIZONA 

Tempt 

Computer lb ary 
PH;602-82O-O458 

CALIFORNIA 


Stacey's Professional 
Bookstore 
PHl41 5-126-0631 
FAX:415-326-0693 

Sacramento 
Tower Books 
2538 Watt Avenue 
PH;916481-66a0 

San Dieg o 

Sa n Diego Technical 
Book, Inc. 

PH: B00-346-0O71 
FAX: 619-279-5088 

San Jose 

Computer literacy 
Bookshops 
PH: 403-435-11T8 
EMAIL ipfo^dhook5.com 

Sat Luk Obispo 
El Corral Bookstore 
CAL PolySLO 
PH: 805-756-1101 
FAX: 805-756-5351 

Santa Barbara 
Earthling Bookshop 
PR: 805-965-0926 

Stanford 

Stanford Bookstore 
Stanford University 
PH: 800-533-2670 

COLORADO 
Boulder 
BiblioTek 
PH: 303-443-7037 

Colorado Springs 
McKinzey*White 
Booksellers 
PH: 719-590-1700 
FAX: 719-531-7631 
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tapitola Book Cafe 
PH: 408-40-4415 
FAX:403-462-2536 

Cupertino 

A Clean Well Lighted Place 
PH: 408-255-7600 

Stacey s Professional 
Bookstore 
PH: 408 253-7521 
FAX: 408-253-5861 

Irvine 

Irvine Sci-Tech Books 
PH: 714-733-1002 
FAX: 714-733-0122 

£o$ Angeks 

OPAMP Techn ics I Books 
PH: 800-464-4322 
FAX: 213-464-0977 

Menlo Park 
Kepler's Books & 
Magazines 
PH: 415-3244321 

Mountain to 
Tower Books 
PH: 415-941-7300 


Denver 

Auraria Book Center 
PH:303-556-3230 

Tattered Cover Bookstore 
PH: 303-322-7727 

Englewood 
Softpro Books 
PH:303-740-7751 
FAX:303-740-0152 

DELAWARE 

Newark 

University Bookstore 
University of Delaware 
PH:302-831-2637 

GEORGIA 

Atoto 

Engineers Bookstore 
PH:404-221-1669 
FAX: 404-221-1119 

HAWAII 

Honolulu 

Honolulu Book Shops 
PH:008-536-9512 
FAX:803-533-7580 

IDAHO 

Moscow 

University of Idaho 
Bookstore 
University of Idaho 
PH: 203-885-6469 

IOWA 

Ames 

Iowa State University 
Book Store 
PH:515-294-5684 
FAX: 515-294-5669 

MARYLAND 

College Park 
University Book Center 
University of Maryland 
PH:301-314-7855 
FAX: 301-403-8326 

MASSACHUSETTS 


Waterstone's Booksellers 
PH: 617-859-7300 
FAX:617-437-0997 

Cambridge 

Harvard/Co-Opetotive 

Society 

PH: 617-499-2000 
FAX: 617-868-7038 

Wordsworth Boob 
PH:617-498-0080 
FAX; 617-354-4674 

HtoriEter 

Tatnuck Bookseller/ 
Databooks 
PH:800-642*6657 
FAX: 503-756*9425 

MINNESOTA 

Minneapolis 

Baxter's Books 
PH:612-339-4922 
PH:800-626-1049 
FAX: 612-339-6134 
EMAIL: 

tomhaxter^aoLcom 
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NEBRASKA 

Lincoln 

Nebraska Bookstore 
PH: 402*476-0111 
FAX: 402-476-0111 

NEW JERSEY 
Newark 

Newark Book Center 
PH:201*642-7956 
FAX: 201*642*3345 

Princeton 

Princeton University Store 
PH:609-921-8500 
FAX;609-924-9651 

NEW YORK 


Village Green Bookstore 
PH: 716-827-5895 
FAX: 716-827-5898 

fairport 

Village Green Bookstore 
PH: 716-425*7950 
FAX: 716-425-4968 

Hew York 

flames & Noble #200 
PH; 212-807-0099 

Classic Bookstore 
PH: 212-466-0668 
FAX: 212-466-0363 

Computer Book Works 
PH: 212*385-1616 
FAX: 212-385-8193 

McGraw-Hill Bookstore 
PH: 212-512*4100 
FAX: 212*512*4105 

Tower Books 
PH:212-228-5100 
FAX: 212-228 5338 

Rochester 

Total Information, Inc. 
PH:7l6-254-D62S 
FAX: 716-254-0153 

World Wide News 
PH:716-546-7146 

NORTH CAROLINA 

Chapeimi 

Bull's Head Bookshop 
PH: 9T ■9-962-5060 
FAX: 919-962-7392 

OHIO 

Cincinnati 

University of Cincinnati 

Bookstore 

PH: 513*556-1800 

FAX: 513-556-5555 

Dayton 
Boob S Go. 

PH:513 298-6540 
FAX: 513-298-7895 

Wilkie's South 
PH: 513434-0821 

Kent 

Kent State University 

Bookstore 

PH: 216*672*2762 

FAX: 216-672*3758 


% 








% 




Umo 

Readmore's Hallmark 
2100 Harding Hwy 
PH;419-229-2601 

OREGON 

Beaverton 
Book Vault 
PH;503-646-8119 
FAX:503-646-4459 

Corvallis 

Oregon State University 
Bookstore 
PH: 503-7374323 
FAX: 503*737-3395 

Portland 

Portland State Bookstore 
PH: 503-226-2631 
FAX: 5O3-72S-30OO 

Tower Books 
PH:503-253-3116 
FAX: 503-2534189 

PENNSYLVANIA 

Edwardsvslk 
Village Green Bookstore 
PH:717-203-9340 
FAX: 717-283-9367 

King of Prussia 
Gene's Books, Inc. 

PH; 610-265-6210 
FAX:610-265-6260 
EMAIL: 

genesl0fletaxs.com 

Philadelphia 
Tower Boob 
PH: 215-925-9909 
FAX:215-923-5969 

Pittsburgh 
Carnegie Mellon 
Uni versity Shoppe 
PH: 412-268-2966 
FAX: 412-268-5592 

Htesf Chester 
Chester County Book 
Company 
PH:610-696-1661 
FAX: 610429-9006 

TENNESSEE 

Knoxville 

Un iversity Book & 

Supply Store 
University of Tennessee 
PH:615*974*1049 

TEXAS 

Arlington 

University Bookstore 
University of Texas 
Adlngton 
PH: 817-273-2785 

Dallas 

Majors Scientific Books 
PH: 214-6314478 
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Denton 

University Bookstore 
University of North Texas 
PH:017-565-2592 

Houston 

Majort Scientific Books 
PH:713-522-1361 
FAX; 713-524-5860 

VIRGINIA 

Blacksburg 
Volume II Bookstore, 
Virginia Tech 
PH:703-231-5991 
FAX; 703-231-7786 

WASHINGTON 

Bellevue 
Tower Books 
PH:206-451-1110 
FAX:206-454-0453 
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Students Cooperative 
PH: 206-650*3958 

Seattle 

Elliot flay Book Co, 
PH: 206624-6600 
FAX: 206-343-9558 

University Bookstore 
PH: 206-634-3400 
FAX: 206634-0810 

WASHINGTON DC 

Washington DC 
Reiter's Scientific & 
Professional Books 
PH: 800-537 4314 
FAX:202-296-9103 

WISCONSIN 
Milwaukee 
Harry W. Schwartz 
Bookshop 
PH414-274-64U0 
PH: 800-2367323 
FAX: 414-274-6408 
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Corel Print House 

The Easy All-In-One Graphics Powerhouse! 
incredible Value! 

* S F 000 stunning clipart Images 

* 1,000 catchy phrases 

* \,m fantastic photos 

* 1,0004 pro less ton ally designed and easy-ta-use samples 

* 100+ tap-quality fa ills 

Plus: For iVWoivj 3Jx and Windows 95 users 
v AT&T World Net Service software in du ding 
Netscape Navigator Internet browser 

Runs on Windows 3.1 * T 
Windows windows NT" 


TntDr the Corel 53,000,01)0 World Design Contest! (September 95 To July 96} 
Ta receive a tajted copy at the contest rules and an entry form, please call: 
1-613*728-0026, emT. 3000, Document ft H25. To leave n message: 
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* Designed exclusively for Microsoft Windows 95 

* State-of-the-art 32-bit CorelDRAW graphics engine 

* Power, precision and 32-bit ipeod 

* Fully customizable user interface 

* Multiple Document Interface [MDI) 

fncredibh Value! 

* Fully featured applications for illustration, photo-editing and 
bitmap creation, 3D tendering, animation and multi madia 
presentations 

* OLE 2.0 support, drag and drop between applications 

* Industry-leading drawing, editing and leal handling capabilities 


Corel Graphics Pack 


The 32-Bit Wizard-Driven Total Graphics SaMtant 
fosy to Use! 

» All-in-one graphics solution! 

* Ideal far graphics, presentation*, photo touch-ups, 3D graphics, 
charts and diagrams, sputa planning, family traes, siolioneiy, 
calendars, home page tread an, greeting cards and much morel 

* Wizard-style user interface 

* Step-by-step help file 

* Choose from over SO tashs 

* State-of-tho-err 32-bit Corel graphics engine 

* 32-bit power and precision 

Requires 
Windows 95 
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The New BYTE 

I really like BYTE’s new for¬ 
mat. Your use of pastel col¬ 
ors makes the magazine 
seem less stuffy and more 
approachable, yet you 
retain the same high quality 
in your in-depth coverage of 
state-of-the-art technology. 
My congratulations to your 
layout designers. 

Frank Palmer 
FPalmer@msn.com 

Eve just read the June 1996 
issue and wish you hadn’t 
made the format switch. 

The script-like font used on 
the cover and for article 
headlines and subheadlincs 
is difficult to read and does 
not present a high-tech feel. 
The new graphics are even 
worse. They make it appear 
that BYTE is dumbing down 
to reach a less technically 
oriented audience. I don’t 
doubt that the same level of 
material is present, but I 
think it’s being delivered in 
the spoon-fed manner of 
magazines for novices. 

Please reconsider your new 
look and make sure it’s in 
keeping with your audience. 
Alan T. McDonald 
atmcdona@lanmail. rmc.com 

We’ve had some feedback 
from readers about the new 
typefaces, and it’s clear that 
we’ve gone too small and 
too scripty in a few 
instances. We’re fixing those 
readability problems. To 
readers who are concerned 
that we’re dumbing-down 
BYTE, Jean only say, watch 
us. We’re absolutely not 
dumbing anything down. I 
have received clear and con¬ 


sistent feedback from com¬ 
puter professionals over the 
last few years that they have 
too much information to 
assimilate in too little time. 
Often, they have to quickly 
come up to speed on areas 
outside their specialties. Our 
goal is to help you access 
and assimilate complex 
technical information in the 
shortest possible amount of 
time. Our new diagram style 
is intended to be simple — 
not simplistic — bold, and 
dynamic. We think that in 
time you ’ll appreciate that 
approach.—Mark Schlack, 
editor in chief 


Get CORBA 

After reading through sev¬ 
eral issues of BYTE, I have 
become very interested in 
the Common Object 
Request Broker Architec¬ 
ture (CORBA). Your articles 
mention the 440 companies 
that subscribe to this stan¬ 
dard; however, nowhere is 
any mention made of how 
others can obtain a copy 
of the latest CORBA speci¬ 
fications. 

Roy Weston 
nveston @galileo. co. uk 

You can find information 
and several links, including 
one to the CORBA 2.0 speci¬ 
fication, at http://www 
.omg.org/, which is the 
home page of the Object 
Management Group (OMG). 
The Advanced Computing 
Laboratory at the Los Ala¬ 
mos National Laboratory 
also maintains a CORBA and 
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OMG information resources 
page (see http://www.acl 
.lanl.gov/CORBA/), which 
includes many technical 
papers as well as links to sev¬ 
eral related consortium, 
company, and project 
sites. — Eds. 


Unix vs. NT- 
and OS/2 

I was displeased at not see¬ 
ing OS/2 included in your 
article “Unix vs. NT” 

(May). I believe there are 
more LAN Servers out there 
than NT servers—your own 
pie charts show what a small 
fraction of the market NT 
currently has, despite all the 
predictions for its glorious 
future. However, OS/2 


didn’t even rate a text box. 
Geoffrey Snyder 
gsnyder@gsnyder.seanet.com 

This was strictly a story 
about Unix and Windows 
NT. In addition to not bring¬ 
ing OS/2 into the discussion, 
we didn *t write about Net¬ 
Ware, the Mac OS, the many 
different versions of Unix, or 
any other OSes. We coverall 
those OSes regularly in 
BYTE; in fact, we’re the only 
computer magazine to do so. 
In this case, we decided to 
focus on Windows NT — 
because of its status as a 
newcomer—and compare it 
to Unix as a representative of 
the old guard. No slight to 
other OSes was intended. 

—Tom R. Halfhill, 
senior editor 


Porting Unix 

I use Unix extensively in a 
scientific research environ¬ 
ment, but looking at the 
price of new NT machines— 
and especially NT soft¬ 
ware—often makes me 
think about switching. But 1 
have invested years in devel¬ 
oping code in a Unix envi- 
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Visit The BYTE Site! 
Search our archives. 
Doivnload articles. 
See industry press 
releases. Join on-line 
conferences with other 
BYTE readers! See 
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ronment. How difficult will 
it be to port this code to NT? 
Will 1 be able to use Unix’s 
powerful shell and great 
tools in NT? Alternatively, 
does NT have comparable 
text-processing tools? Will I 
have to learn a new editor, a 
new way of managing files, 
and so forth? Are there 
products that give NT a 
Unix-ltke flavor and help 
with the porting process? I 
wish answers to these ques- 
tions had been included in 
the article. 

Mark Gerstein 
Structural Biology Dept. 
Stanford University 
mbg(w hyper. Stanford, edit 

Unfortunately, those ques¬ 
tions were outside the 
intended scope of the article. 
That saidthere area num¬ 
ber of alternatives. The 
Hamilton C shell port is 
available from Hamilton 
Laboratories (Sudbury, ATI; 
hamilton@bix.com). Mor¬ 
tice Kern Systems (http:// 
www.mks.com/) sells a pop¬ 
ular Toolkit for NT. Data- 
focus (http: Hwww. data focus 
.com/) offers the Nutcracker 
family of products. Soft way 
Systems (http:l/www. 
softway.com/) recently 
released Open NT, and GNU 
tools are also available from 
various sources. 

A search of the Web will 
turn up other resources. One 
place to start is the Windows 
NT Links page at http:// 
www. un itek. com/pages/ 
ntlinks.htm. [f it'sprimarily 
a matter of cost, don ’£ forget 
inexpensive Unix variants, 
such as Linux and 
FreeBSD. — Eds. 


Use at Your 
Own Risk 

Besides being interesting in 
itself, Microsoft’s Power 
Toys suite of utilities 
(“Underground Upgrades 


for Windows 95," April) 
shows a design flaw in the 
loca 1 i za ti o n mo d e 1 of Wi n 
95. Since the suite’s installa¬ 
tion procedure did not rec¬ 
ognize the standard folder 
names of my Italian version, 
it created a new, parallel, 
English folder hierarchy— 
“Startup” instead of “Ese- 
cuzione automatica” and 
“Accessories/ Multimedia” 
instead of “Accessori/ 
Multimedia.” It may cost 
companies substantial 
money, both in support and 
wasted employee time, to 
help their Win 95 users 
remove the clutter from 
their desktops. 

Paolo Amoroso 
amorosoUCmcliuk. it 

Microsoft is quick to point 
out that the Power Toys— 
and the newer Kernel 
Toys—are not part of Win 
95 and are unsupported. At 
the present time, they exist 
only in an English-language 
version; you won't find 
them in any international 
area on Microsoft's Web site. 
While this may not consti¬ 
tute a localization flaw in 
Win 95 itself it's definitely 
something that users of 
international versions 
should consider.—Eds. 

No Fear with SGML 

Many of the work-flow 
problems you identified in 
“Work Flow Without Fear” 
(April) may be symptoms of 
either using proprietary 
data formats that tie the user 
to particular products (and 
limit the types of processing 
that can be done) or using 
APIs rather than data for¬ 
mats, which leads to mono¬ 
lithic systems. Standard 
Generalized Markup Lan¬ 
guage (SGML), a highly suc¬ 
cessful ISO standard (ISO/ 
IEC 8879:1986), allows a 
work flow of documents to 


be modularized: SGML can 
be used to define the inter¬ 
face format of the docu¬ 
ments through the work 
flow. Apart from the extra 
certainty and rigor this can 
give to contracts for parts of 
a work-flow system, it also 
goes some way toward 
addressing some of the 
problems you mention. 

Rick Jel I iffe 

Member ,; ISO Working Group 
on SGML 
Sydney, Australia 
ricko@allette . com.au 

CodeWarrior 
No Be-All 

III “The Be-All of Operating 
Systems” (May) you say, 

“ Because of its Mac her¬ 
itage, CodeWarrior has not 
r r ad i ti oiial I y gene ra ted 
thread-safe exceptions.” 
This is Metrowerks 1 fault, 
not that of the Mac OS, 
which has had a threads 
library for many years. 
Apple cannot compel ven¬ 
dors to take advantage of 
Mac OS features; it’s only 
fair that you castigate those 
vendors, not Apple, in print. 
Maynard Handley 
handleym {(papple.com 

We didn't intend to castigate 
anyone, but we should have 
made it clear that Metro¬ 
werks 1 past lack of thread 
support was a shortcoming 
of its compiler, not of the 
Mac OS.—Rex Baldazo, 
technical editor 


It’s Worse than 
You Thought 

I find the estimate of $400 
billion to be spent on the 
year-2000 problem (“Year 
2000 Promises Strange Days 
Ahead,” February) to be 
preposterous. If you esti¬ 
mate an average worldwide 
salary of $30,000 —generous 


outside the U.S.—per pro¬ 
grammer, with the four 
years that remain in which 
to solve the problem, you 
get an estimate of over 33 
million programmers work¬ 
ing nonstop until midnight 
on December 31,1999. 
Somebody had better call 
the folks at Microsoft and 
tell them to free up their 
programming talent. 

Jim Hyde 

jhyde @rwbecL com 

The $400 billion figure that 
we quoted is actually the 
low end of the Gartner 
Groups (Stamford, CT) 
assessment. Gartner esti¬ 
mates that there are 220 bil¬ 
lion lines of extant COBOL 
code . Locating code that 
must be modified, modify¬ 
ing it, and testing the modi¬ 
fications will cost 30 to 40 
cents per line of code. 
Beyond the programming 
phases, additional costs of a 
year-2000 initiative, such as 
awareness, design, accep¬ 
tance testing, implementa¬ 
tion, documentation, and 
project management, 
increase the estimate to 
$1.10 per tine of mainframe 
code. 

Gartner also factored in 
the costs associated with 
languages other than 
COBOL , as well as the cost 
of fixing nonmainframe 
client/server systems, a good 
deal of which is associated 
with the labor-intensive pro¬ 
cess of assessing the prob¬ 
lem. The result is a global, 
macroeconomic-based esti¬ 
mate of $400 billion to $600 
billion that covers the years 
1995 through 1999. 

—Dave Andrews, 
news editor 

FIXES 

Due to a typographical 
error on page 1 76 of the 
April issue, we omitted a 
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1GB disks for $99.95, 

Compact one-gigabyte cartridges. 
Great for graphics, sound, arid video 
Portable files. Fast, easy backup. 


The Unlimited Personal Hard Drive. 


Endless storage space. 

Load and edit projects instantly. 
Goes anywhere you go. 


iomega. 

Circle 1 1 7 on Inquiry Card. 


For the nearest dealer, call: 

888-2-IOMEGA, ext, j22 
Or see us at: www.iomega.com 


The Jaz’' drive is you, 
man. It's fast, it holds 
tons of stuff, and it's 
personal- You won't find 
an easier or cooler way 
to upgrade your hard 
drive. Just connect it 
to your PC or Mac and 
you're jammin': files, 
pictures, graphics, video, 
CAD stuff, whatever. And 
with its dark green color, 
hey, the cats got style. 
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Circle 151 on Inquiry Card (RESELLERS: 152). 


Parallel 


Serial 


Visit our Web sites: 

httpi//www. wib u.de 
http:Ww Ww.griftec h .eg m 


Macintosh ADB 


ISA Slat Card 


NEC PC 


Order your evaluation kit now: 800-986-6578 


WfBU-KEY Copy Protection Jets your application work with any of these hardware 
interfaces with no modifications to your application.WIBU-KEY doesn't just do 
a quick check to see if the dongle is there - it works by 
encrypting the executable through our custom ASIC With top j 
notch security and flexibility,, along with other great features 
like remote programming, secure limit counters, and automatic 1 
or API-based encryption, you'll quickly see why WIBU-KEY Is the best software 
copy protection available. 


We are looking 
for Distributors 
worldwide 


UIBU 

SYSTEMS 


WIBU-SY5TEMSAG 

RmipfHirrflr S.tni*» 54 

Dv76J37 Kjrttruhi. Gertnarrp 
Phem; *49-72141172-0 
FAX: *49.721-93172.23 

*wilt ln&*@wibu, di. CIS IQ0 ML 1 174 


^IGRIFFIN 

TECHNOIDGIES INC 

It 17 St Andrew Driwj, Uwcm. KS 66 £>47 
Pter*: (913) 033-2070, FAX: (913) 632-6707 
email: infoQjrirteth.tflm. CIS 71141,3614 



ESinix® 

1996 WIN IDO 


“Wall Street 
Analyst 2-CD 
is the best and 
easiest to use 
‘technical’ market 
analysis program 
I have seen.” 


Jerry Pournelte 

BYTE magazine, August 1996 



Wall Street Analyst is a complete stock charting and analysis program that 
includes all you need to start making better investment decisions today... 


A CD database with up to 25 years ol 
historical daia on over 18,000 slocks, 
muiual funds, indexes and commodities 

(her 65 technical Indicate, including 
Moving Averages, Stochastics, Valine, morel 

Expert Cammemlary explains whal 
indicators are saying about your chads 

Compatible wrth Windows 95, Windows 3.1, 
and Windows NT 

30 days ot FREE stock data downloading 
from Dial Data, Inc. 


For more mtormaiion or lo order, call toll-free 

800 556-2022 

Literature request #1812a 


OMEGA RESEARCH 

littp://www.omegaresearch.com 


Creators, ot SuperChanLs" and TratfeSlaliorf 

see m ot COMDEX Fall '96 

Sands Convention Center 


INGRAM 

COMPUSA 

(800) 856-4000 (800) 286-7872 
(716) 633-3600 (214) 888-5770 

Prices subject to change. Product names menlianed are irademarks cl Itien respective owners 


Since then, we’ve learned 
that both our test systems 
support 115,2-Kbps com¬ 
munications."We must 
therefore attribute all the 
blame to the terminal 
adapters. 

The numbers in the third pie 
chart in the text box “Mar¬ 
ket Forces” on page 52 of 
the May issue add up to 101 
due to a rounding artifact. 
We should have noted that 
in the caption. 


COMING UP IN SEPTEMBER 

COVERSTORY: 

CAN CABLE SAVE THE INTERNET? 

Just as more businesses are building mission-critical applica¬ 
tions that rely on the Internet, the network of networks is 
straining under bandwidth bottlenecks. Are cable modems 
rea lly u p to the task? Is ADS L a better solution ? What are the 
implementation issues? 

SPECIAL REPORT: 

TELECOM 

The telcos and the computer industry dream of a single all- 
digital network that will carry every type of data over one 
wire using a small set of protocols-and replace today's phys¬ 
ically and logically distinct networks. BYTE examines the 
technology, protocol, bandwidth, and API issues that must be 
resolved before video, voice, and data networks can merge. 

STATE OF THE ART : 

SOFTWARE QUALITY IN A CLIENT/SERVER 
ENVIRONMENT 

Here's what you need to know to create and debug 
complex applications in a distributed environment, from 
developing accurate specifications, to maintaining code 
quality in a teams environment, to real-world testing 
on a variety of platforms. 

CQREr 

OPTIMIZING J AVA 

Java interpreters pay a speed penalty for their 
flexibility, Here's how developers can significantly speed 
up Java code with some help From optimizing 
compilers and judicious design, 

REVIEW: 

HEWLETT-PACKARD'S LASERJET $M 

The crown prince of the desktop laser market features PCL6, 
a radical departure from previous versions of 
HP's page-description language, 

N5TL LAB REPORT 

In our hardware Lab Report, NSTL looks at multifunction 
telephony boards that provide data, fax, 
and voice communications. 




hyphen in the uniform 
resource locator for V Com¬ 
munications. The com¬ 
pany’s correct URL is 
http ://www, v-co m. com. 


In our June comparison of 
ISDN terminal adapters 
(“Building Bandwidth”)., we 
attributed the three units’' 
poor transfer performance 
with V120 communications 
set at 115.2 Kbps to some 
serial-port limitations on 
one of our Dell test systems. 


22 BYTE AUGUST 1996 


Circle 164 on Inquiry Card (RESELLERS: 1 65). 




































Circle 155 on Inquiry Card (RESELLERS: 156). 


miro 


miro US (415)855-0940 ■ miro 0 (531) 2113-200 
Internet: http://www.miro.com CompuServe: GO MIRO 















EXPAND YOUR HORIZONS 



.Data . .. 
Communications 


ASIA-PACIFIC 




















NETWORK WITH ASIA \t'$ no secret that the Asia-Pacific market is about to 
reach critical mass. Multinational companies, large end-user organizations, 
PTTs, VARs* and distributors throughout the region are in a hurry to find new 
technology. They've already seen what enterprise networks and applications 
have done for their counterparts in the U.S. and Europe. And many don't have 
a legacy infrastructure to protect. Now there’s a simple, cost-effective way 
to get your product message to the industry's top networking talent in the 
more than 20 national markets that make up this hotbed of opportunity— Data 
Communications Asia-Pacific. WE’LL TAKE YOU THERE Since 1972, Drrfn Com¬ 
munications magazine has been making a name for itself in the Asia-Pacific 
region, establishing its reputation as required reading among technical net¬ 
working professionals from Australia to New Zealand and Bangladesh to 
Thailand, Now we've expanded our coverage of this critical marketplace 
with Data Communications Asia-Pacific. Each month, this regularly scheduled 
editorial package emphasizes regional products and services and investigates 
national regulatory environments, TUNE INTO THE CHANNEL Doing business 
in Asia means reaching vendors and customers through distribution channels. 
And Data Communications Asia-Pacific can put you right in the pipeline, A full 
25 percent of our Asia-Pacific readers work at VARs, distributors, systems inte¬ 
grators, and outsourcers, TRAVEL FIRST CLASS Data Communications Asia- 
Pacific delivers all the award-winning editorial included in our regular issues, 
it's written and published in English, the language that Asian networkers use 
to discuss technology and talk to their suppliers. And it's headed up by To 
Chee Eng, our full-time Asia-Pacific editor working out of our new Singapore 
bureau, 1 if you're targeting Asia-Pacific, go with the magazine that corporate 
networkers across Asia and the Pacific Rim count on for the global perspective 
on today's networking technology. For information about advertising rates in 
Data Communications Asia-Pacific , just contact your local sales representative. 
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News & Views 


New Desktop Standard: 200 MHz 

Power users rejoice! Advances in processor technology 
bring new levels of affordable performance. 


PowerPC and Pentium Results 


90MHI Pentium Odl XfWO (1) 

2M-lrtHrPenftun Gateway 
PS 200 ( 1 ) 

117-MHz PowerPC 603e (2) 

ZCHMYIIk PowerPC 6(J3e reference 
system (3) 

200-MHz Pentium Pro Dell 
Dimension XPX ProZDQ (4) 

200 Mi PowerPC 6Q4e 
reference system (S) 


(1) Results t tm 32 bit DVTEmark mutoplatform CPO/FPU lenchrarks 
compiled with version 10 of INatcom’s oompler under DOS. 

{2) From Cfflmar k compiled with Motorola's Macintosh SDK 2.0. 



(3) ISM reference system using Motorola Win NT compiler. 

(4) From STTEmarh nm on NT. 

(5) ISM reference system using Motorola Wirt NT compiler. 


Mainstream 200-MHz BYTEmark CPU/FPU results. 


new round of desktop and 
notebook systems with 
affordable but powerful 200- 
MHz processors will arrive 
throughout the second half of the year 
for PC-compatible systems and the Mac. 
Starting in June, the first systems using 
Inters 200-MHz Pentium arrived, beat¬ 
ing the 200-MHz 603e and 604e from 
Motorola/IBM out of the gate. However, 
companies such as Apple, Power Com¬ 
puting, and Umax Computer, who are 
basing their new Mac OS-based systems 
on the latest PowerPCs, should find the 
extra wait worthwhile. That’s because 
early results from running BYPH’s 32-bit 
mulriplatform CPU/FPU BYTEmark tests 
(see the chart) indicate that the 20Q-MHz 
603e and 6(He outperform the 200-MHz 
Pentium and Pentium Pro, respectively 
Both IBM and Motorola say they w ill 
release specific pricing for the 6U3e, a 
low-power-consumption processor 
that targets notebooks and entry-level 
desktops, and the 604e, which targets 
desktop and entry-level server systems, 
later this year. However, Power Com¬ 
puting says it will ship the first of its sys¬ 
tems using the new PowerPC processors 
this summer, and that prices will be com¬ 
petitive with or better than equivalent 


Win tel PCs. Apple and other manufac¬ 
turers say new PowerPC-based systems 
will ship this year. 

Besides the price/performance battle 
between the PowerPC and x86, Intel is 
finding strong competition in its own 
backyard in the under-$600 200-MHz cat¬ 
egory. While Intel pursues numerous 
strategies in making the Pentium Pro a 
more affordable desktop PC (see “Pen¬ 
tium Pro Moves to the Desktop,” June 
BYTE), its $594 200-MHz Pentium will 


soon receive pressure from Cyrix's 6x86- 
P2004-, Cyrix says that when the 6x86- 
P200+ (which actually runs at 150 MHz 
with a new 75-MHz system bus) ships in 
volume this month, it will deliver appli¬ 
cation performance that slightly exceeds 
that of Intel's Pentium. And Cyrix is 
selling the 6x86-P200+ for$499. Whether 
you use a Mac or a PC, your next rop-of- 
thedine system will probably have a 
“200” in it. 

-Dave Andrews and Tom Thompson 



geek mystique 


Watch your notebook; it's become a popu¬ 
lar target for thieves. According to Safeware 
Insurance (Columbus, OH], which specializes 
in computers, approximately 208,000 note¬ 
books sold m the U.S. were reported stolen 
last year. That's abou t a 40 percent increase 
over 1994. One trick that we've heard about: 
A thief will get between a victim and his or 


her notebook at an airport security check¬ 
in and then stall at the metal-detector gate. 
Meanwhile, the criminal's partner steals the 
notebook as it comes off the conveyor belt. 

First came product placement shots, in which 
vendors paid big bucks to Hollywood pro¬ 
ducers in exchange for prominent visibility 
in a movie. Then came movie tie-ins, where 
a feature film release coincided with the 
release of new CD-ROM titles or high-tech 
toys. Now it has come to this: Barbie does 


CAD. This fall, Mattel Media will release an 
interactive CD-ROM program that lets bud- 
ding clothes designers create their own 
ensembles for Barbie, the venerable f 2-inch- 
high fashion doll. The title will include 
enough fabric that you can feed through a 
laser or ink-jet printer to create 10 outfits. 
Cut out the pattern and, voila, you have a 
new outfit. The Barbie Fashion Designer 
($35) will have built-in bad-fash ion preven¬ 
tion. If your design suffers from bad color 
coordination, the program rejects it 
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Vendors Eye 
Internet 
Telephony 
Standard 

The best things in life are free, and, for 
now, so is making phone calls over the 
Internet. More than a dozen companies, 
with almost as many proprietary tech¬ 
nologies, are producing Internet tele¬ 
phony programs for personal comput¬ 
ers. However, analysts believe this free 
ride may not last. 

An immediate threat comes from the 
America’s Carriers Telecommunications 
Association (ACTA), a trade association of 
long-distance carriers. ACTA has peti¬ 
tioned the FCC (http://www.fcc.gov) to 
remove from the market products like 
VocalTec’s (http://www.vocaltec.com/) 
Internet Phone, Quarterdeck’s (http: 
//www.qdeck.com) WebTalk, NetSpeak’s 
WebPhone (http://www.netspeak.com), 
and Third Planet Publishing’s (http://www 
.planeteers.com/) DigiPhone. 

The ACTA petition, which has met with 
strong resistance from the Voice on the 
Net (VON) Coalition (http://www.von 
.org/) of telephony software businesses, 
is widely expected to be denied by the 
FCC. After all, the FCC is in the carrier reg¬ 
ulation business, not software regulation. 
Says Nate Zelnick, senior analyst for 
Mecklermedia (Westport, CT), which is 
a trade show producer and publisher of 
Internet-focused titles, u The Telecomm 
Reform Act of 1995 deregulated the tele¬ 
communications industry. It didn’t put it 
in a straitjacket.” 

That said, Zelnick doesn’t expect Inter¬ 
net telephony to play a major role in 
most people’s lives. “The big problem with 
Net telephony is that a $ 10 device called a 
phone already lets you make long-distance 
calls. You can use a computer, voice card, 
and software; but then your ‘free’ phone 
service must be paid for up front, instead 
of on a usage basis.” But he also says that 
for businesses that make many long-dis¬ 
tance calls, especially to branch offices, 
“Internet telephony makes a great deal 
of sense.” 

Harley Ungar, an analyst and consul¬ 
tant for the New York City-based research 
and consulting firm Jupiter Communica¬ 
tions, believes that interoperability among 
different vendors’ products will be a key 


requ i rement for wide acceptance of Inter¬ 
net telephony. “Ultimately, there must be 
an interoperability standard, but 1 don’t 
see this happening until the Internet 
becomes a mass market.” Ungar predicts 
that this won’t occur until the “turn of the 
century, when a third of the population 
will be using the Net.” 

Lee McKnight, principal research asso¬ 
ciate for MIT’s Internet Telephony Inter¬ 
operability Project (http://rpcp.mit.edu 
/—itel/), is working to ensure that Inter¬ 
net telephony interoperability standards 
arrive long before the year 2001. He is 
helping to pull together the proposed 
Internet Telephony Interoperability Con¬ 
sortium (ITIC). This industry and educa¬ 
tion group will promote open standards 
that will be issued via either the Internet 
Engineering Task Force (IETF) or the 
WWW Consortium for the benefit of com¬ 
panies and users alike. With telephony and 
computer powerhouses like AT&T, Mi¬ 
crosoft, MCI, and Netscape, plus Inter¬ 
net telephony companies, attending the 
first organizing meeting of the ITIC, open 
standards seem possible. Without stan¬ 
dards, McKnight says, “ None of this will 
go anywhere.” 

McKnight is not interested in just the 
technology. For him, the real questions 
are: How will the technology be deployed, 
managed, regulated, and paid for? The last 
is critical. For now, there’s no charge, be¬ 
yond the initial investment and monthly 
Internet access fees, for voice over the 
Internet. However, McKnight says this 
will change. 

“ No one has a good idea right now what 
the financial model will be,” McKnight 
says. “ But economic analyses of voice ser¬ 
vices over the Internet, including cost eval¬ 
uation, pricing, and yield management 
models, will produce a viable model.” 

McKnight also says that while ACTA’s 
petition will fail, “There’s a risk or chance 
that in the future, the FCC may attempt 
to regulate the Internet. I don’t expect it 
to happen soon, but the risk is there and 
grows as commercial traffic such as real¬ 
time voice services grows.” Still, he be¬ 
lieves that the future of Internet telephony 
is bright. According to McKnight, we will 
see “a whole new range of Net/telephony 
services. There will be new applications that 
we can’t dream of today. By the twenty- 
first century, we’ll be looking at the first 
or second generation of standardized 
products and services that combine the 
Internet and telephony.” 

-Steven J. Vaughan-Nichols 


yeah, but ... 


Inconsistent availability of ISDN pre¬ 
vents this useful technology from ever 
becoming as popular in the U.S. as it 
is in Europe. 

Yeah, but the ISDN situation continues 
to improve to the point that companies 
such as JetStream ((408) 777-4300) have 
released ISDN hubs and communications 
suites specifically for telecommuters who 
want the features and power of a compa¬ 
ny's PBX extended to the home office. Tel- 
oquent ((800) 468-6434) also uses ISDN 
for its Distributed Call Center and Video 
Call Center. Although Teloquent officials 
say limited ISDN deployment in the U.S. has 
resulted in a smaller potential customer 
base, that situation is improving. 

ISDN is just an interim step on the way 
to asynchronous transfer mode (ATM), 
ADSL, or cable modems. 

Yeah, but those services are still imma¬ 
ture in many ways. ATM will likely succeed 
in the long term. But ISDN will also satisfy 
an immediate need for midrange data 
access and a wide variety of services, in¬ 
cluding videoconferencing, branch-office 
interconnection, and Internet access, espe¬ 
cially as telephone companies improve their 
ISDN service and support. 
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Stratus PC 
Server Wins 
Best of Comdex 

Stratus Computer and its fault-tolerant 
Pentium Pro-based Radio PC Cluster 
server that supports N-way clustering 
under Windows NT won BYTE’s 
Rest of Showand Best System 
awards at Comdex Spring 
’96. Finalists for Best System 
were Ross Technology’s 
SPARC plug, an add-in work¬ 
station for tower PCs; Digital 
Equipment’s PrionsZX 62O0MP 
four-way Pentium Pro PC server; and 
Hewlett-Packard’s quad Pentium Pro- 
based HP NetServer LX Pro. 

Rest Technology winner was FlashPix, 
a technology developed by Eastman 
Kodak, Hewlett-Packard, Live Picture, 
and Microsoft. This new imaging archi¬ 
tecture should make imaging applica¬ 
tions easier, faster, and more consistent. 

Best Portable winner was IBM’s Think¬ 
Pad 560, a 4. J-pound, 1.2-inch-thick 
notebook with a 12.1 -inch active-matrix 
screen. Best Portable finalists were Texas 
instruments’ high-end 133-MHz Pen¬ 
tium-based TravelMate 5375ST and Rock¬ 
well International’s wearable, Pentium- 
based Trekker 2020. 

Quadrant International’s Video Wave, 
a PCI-based video-compression and edit¬ 
ing card that uses wavelet compression, 
won Best Multimedia Hardware. Final¬ 
ists were Matrox Graphics’ MGA Mys¬ 
tique, a 2-D/3-D PC graphics accelerator, 
and the Color QukkCam, a $229 color 
digital video camera, from Connectix. 

Best Multimedia Software winner, 
Scala MultiMedia MM 100 for Windows 
($249), lets you create titles with graph¬ 
ics, animation, symbols, text, and music. 
Finalists were EMD Enterprises’ GLView, 


an $89 3-D viewer and Virtual Reality 
Modeling Language (VRML) browser, 
and Jamba, a $495 visual authoring tool 
for creating Java applets, from Aimteeh. 

The award for Best Connectivity 
Hardware went to NetworkEye/270 
Frame Server, a $299 stand-alone net¬ 
work device that provides one image per 
second from a Connectix digital camera, 
from Microplex Systems. Finalists were 
the $225 DWlnt jack, from Konexx, 
and Champion Computer Tech¬ 
nologies’ FE10/I00, a $289 
lO-/10Q-Mbps Fast Ethernet 
Type II PC Card. 

Adobe Systems’ $49 ATM 
Deluxe 4.0 Type l and TrueType 
font management program won as 

Best Utility. Finalists were Desk Man/2 
for OS/2, from DevTech, and Starfish 
Internet Utilities. 

Mannesmann Tally’s T7070 Color Ink 
Jet was the only clear winner in the Best 
Printer category. Best Peripheral winner 
was the ViewSonic P815, a 21 -inch mon¬ 
itor. Peripheral finalists were the Desk¬ 
top Projector 4100, from Proxima, and 
Eastman Kodak’s DC-20 digital camera. 

The Best Internet Product winner, 
EchoSearch from iconovex, is a search 
tool that analyzes and indexes results 
from multiple Internet search engines. 
Levet\5*s Quest Server tool, which lets 
you publish relational databases to a Web 
site, and MCTs nerworkMCl Backup ser¬ 
vice, which lets you securely back up data 
to remote servers, were finalists. 

Best Connectivity Software winner 
was Show N Tel, an applications devel¬ 
opment kit for creating telephony appli¬ 
cations, from Brooktrout Technology. 
The finalist was Mobile Ware Personal 
Edition for Win 95, a peer-to-peer 
remote-connectivity program. 

Sybase’s Powersoft group won Best 
Development Software for PowerBuilder 
5, which adds support for applications 
partitioning, compiled code, and Inter¬ 


Best of Comdex 
Contact Information 

Best System: Stratus Computer ((60S) 
460-2000). Digital Equipment ((508) 
493-5111); Hewlett-Packard ((408) 
553-4300); Ross Technology ((800) 
774-7677). 

Best Portable: IBM ((800) 772-2227). 
Texas Instruments ((800) 848-3927); 
Rockwell International ((800) 32 1 - 
2223). 

Best Multimedia Hardware: Quad¬ 
rant International ((800) 700-0362). 
Matrox Graphics ((514) 685-2630); 
Connectix ((800) 950-5880). 

Best Multimedia Software: Scala 
((703) 713-0900). EMD Enterprises 
((800) 398-9363); Aimteeh ((603) 
883-0220). 

Best Connectivity Hardware: 

Microplex Systems ((800) 665-7798). 
Konexx ((619) 622-1400); Champion 
Computer Technologies ((216) 646- 
2500). 

Best Utility; Adobe ((800) 682-3623). 
DevTech ((803) 790-9230); Starfish 
Software ((408) 461-5899). 

Best Printer: Mannesmann Tally ((800) 
843-1347). 

Best Peripheral: ViewSonic ((909) 
444-8800). Proxima ((619) 4 57-5500); 
Eastman Kodak ((716) 724-4000). 

Best Internet Product: Iconovex 
((800) 943-0292). Level\5 ((800) 444- 
4303); MCI (£770) 668-6406). 

Best Connectivity Software: Brook- 
trout Technology ((617) 449-4100). 

Mob He Ware ((2 1 4) 952-1269). 

Best Development Software: Pow¬ 
ersoft ((508) 287- 1 500). IBM's Soft¬ 
ware Group (Somers, NY); Symantec 
((800)441-7234). 


net access. The other finalists were Visit- 
alAgeGenerator2.2, from IBM’s Software 
Group, and Symantec’s Cafe for the Mac. 


future watch 


r 

| New RAM technologies are almost 
| as plentiful as ticks on a hound in 
| August, but one that's gaining 
I momentum is the new synchro- 
I nous DRAM (SDRAM) standard. 
J Extended data out (EDO) RAM 
• starts running out of performance 
I at bus speeds above 66 MHz. Be- 
I cau se it ru ns at o n ly 70 na nosec- 
I on ds f E D 0 RAM incu rs wa it states 

I_ 


at higher speeds. However, SDRAM 
can handle bus speeds of up to 100 
MHz. SDRAM is also better for 
multimedia. Due to its multi- 
banked nature (two now, four in 
future generations), one bank can 


send data out while the other gets 
recharged (this increases perfor¬ 
mance by decreasing latency). 

System vendors are already 
using SDRAM, and officials at 
DRAM vendor Hitachi America 


(Brisbane, CAJ predict that by the 
end of 1997, half of ail systems 
will have SDRAM. Sherry Garber, 
who is vice president of Semico 
Research (Phoenix, A2), a semi¬ 
conductor research company, is 
only slightly less optimistic. She 
predicts that 40 percent of sys¬ 
tems then sold worldwide will 
have SDRAM. 
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INTRODUCING OPTIMA+ +. The RAD new way to build applications in C++. 


Optima++ Developer offers: 

• Component-centric RAD environment 

• Industry-standard, object-oriented C++ 

• Drag-and-drop programming 

• Over 150 components and classes 

• Exceptionally tight, fast code 

• 32-bit Windows applications 

• Robust, just-in-time debugging 

• Powerfid project management 

• Visual SQL Query Editor 

• Fast, direct connection to ODBC 

• Scalable Sybase SQL Anyivhere database 


Now there’s a visual, compo¬ 
nent-based and (dare we even say 
it?) fun way to develop in C++. 

New Optima++ Developer from 
Powersoft® 

For the first time, you can 
quickly build custom client/server 
applications using drag-and-drop 
programming, pre-built components 
and rhe power of C++. So you can 


deliver extraordinary solutions — 
at an extraordinary speed. 

Want lightning-fast applica¬ 
tions? Optima++ helps you build 
them using the same industry-lead¬ 
ing compiler technology as 
Watcom™ C/C++. But fast code is 
only half the story with client/server — 
you also get fast, direct ODBC 
access and the powerful Sybase® 


SQL Anywhere” database to help 
you deliver peak performance. Plus, 
you have the choice of deploying 
applications as standalone EXEs or 
compact EXEs with run-time DLLs. 

Stan developing with new 
Optima++ today. You’ll get power. 
You’ll get productivity. And you’ll 
even get a chance to rediscover the 
fun in programming. 


Circle 139 on Inquiry Card. 


I Powersoft. 



Get Optima++ Developer for $199* for a limited time: 1-800-395-3525 or www.powersoft.com 

'limited time only. Regular S.K.J! is S»99- £>1996Sybase- Inc All tigin> reverved. I’owrtWoft and Sybase jjv registered trademarks* ;iml Optima n. Watcorn C/C++ arid SQ1. Anywhere arc tridcmajU 
of Sybase, Inc. or ip subsidiaries. All other mule marks arc property of their respective owners. Outside the U.S.. call A<IK-2H7-15<)0. Checkout Croat Brae Aviations ultra-cool Hawk CvropLinc at w\vw.g(ocnhra<.a>m. 
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BulletProof s WallStreetWeb real-time portfolio management tool. 


Java Business 
Applications 
Arrive 

When many people think of Java, they 
think of window dressing for Web pages. 
However, new client/server Web-based 
programs written in Java have a strong 
business focus. 

BulletProof’s WallStreetWeb {http: 
//www.b u 11 erproof. com/wal Istreetweb/), 
a portfolio management tool, lets sub¬ 
scribers monitor and track their stock 
holdings in real time from any java- 
enabled browser on the Net (see the 
screen). Wal[StreetWeb 5 s integrated pag¬ 
ing system can inform users of important 
portfol io changes. On-line help and stock 
searches are also available. 

Java is well suited for distributed data¬ 
base administration and simple query 
access by outside users. One such Java 
intranet application is User Administra¬ 
tor from Bulletproof (http://www 
.bu lletproof com/ad mindemo/uscrad min/). 
Users and administrators access the same 
Java client but have different levels of 
access query and update privileges. 

Another Java application, Connect's 
Issues (http ://www.connectcorp.com/), 
provides cross-platform, on-line issue 


management services. Issues, which is 
searchable and navigable, is part of an 
enterprise system that contains help desk 
and enterprise sales components. Each 
component has its own user interface and 
built-in functionality. 

Java is also finding early use in the cus¬ 
tomer service sector. Prominence Dot 
Corn’s (http://prominence.com/) Web- 


based customer service system called Vir¬ 
tual Service Rep (VSR) integrates with 
databases to augment and partially auto¬ 
mate Customer Service Representative 
(CSR) functions. When accessed, VSR 
authenticates the customer and attempts 
to provide automated assistance. You can 
configure VSR so that a human CSR need 
never be involved in routine ordering and 
service issues, If the customer’s request 
requires human interaction, the request 
is priority-qnetied for CSR help. During 
the wait, VSR presents the customer with 
targeted products and services. Human 
CSRs can access a customer's help-session 
history and account information, and VSR 
suggests a product or service for the CSR 
to offer the customer. 

Many software developers are rushing 
to provide Java extensions to their appl i- 
cations. Dun &c Bradstreet Software’s 
Java client for its SmartStream system is 
an example. Expect to see more compa¬ 
nies port their enterprise software to 
the corporate intranet. 

Whether the network and other ad¬ 
vantages will help the “dynamic" Webtop 
application supplant the “static 11 desktop 
application is still undetermined. How¬ 
ever, these things are certain: Java is being 
extended, the language is rapidly matur¬ 
ing, and the potential applications for 
Java are practically endless. 

-Michael Shoffner 


Bug c t the Month 



Whoa there partner! 
You're going the wrong way 
That isn't a valid link! 


/!lw Mfty. you to lypea an inromwt URL 
Tftts httkte naiflyakaJtrtk on &ir sarver 
PUm>* chuck -Jta URI r -yvu are ustftgand in' a&atrt. 


Look Out for the 
Guardrails on the 
Information Highway 

There 1 * no lack of characters on the Inter* 
net including programmers who have 
creative ways of informing users about 
errors. Although the screen at the left is 
not necessarily a bug. it sure is an enter¬ 
tain ing example of the types of error mes- 
sages one encounters on the Internet. You 
know you've taken a wrong turn when you 
hit this page [http://l 99.72.95.3 
/realestate/index.html) an the Web. 

-Edmund X. DeJesus 


Send yours to edejesus&bix.com! 
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It’s hard for anyone to explain why PC manufacturers’ 
memory costs so much more than ours. After all, we 
use the same components they do. 

And our specifications meet or even exceed 
the ones they use. Yet our memory costs up 
to 50% less. Maybe that’s why more and 
more computing professionals are choosing 
Kingston* instead of memory from manufacturers like Compaq*, IBM*, 
Toshiba®, Silicon Graphics®, and Sun Microsystems*. At Kingston, we 



test each module in the same system in which it will be used. And we 
test every cell on every chip on every module—so both reliability and 
compatibility are assured. In fact, we’re so com 
fident in our product that we give it a life¬ 
time guarantee. To find your nearest 
Kingston distributor, call us domestically 

at (800) 259-9370 or call (714) 437-3334 for 
international sales. We promise that 
our prices won’t ruffle your feathers. 


I W Udil V, I A I / I 1VJ1 

K illusion 

JL 1l technology corporation 


For more information call us domestically at (800) 259-9370. or for international 



sales call (714) 437-3334 or visit our Web site: http://ufww.kingston.comlb.hm 
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Forget $500 PCs: 
How About Free 
Ones? 

Those $500 network PCs may be a bit 
overpriced. While industry leaders from 
such companies as Oracle, Sun Microsys¬ 
tems, and Microsoft debate the merits of 
networking-centric computers (aka Web 
PCs) that sell for $500 or less, others are 
creating products and services that 
assume widespread availability of ubiq¬ 
uitous “free" PCs, Of course, these PCs 
won't really be free. A new service-based 
approach to computing, similar to that 
of cellular telephones, provides a com¬ 
puter for free as part of a service contract, 
instead of pay ing for the cost of the PC 


up front, you receive your computer 
when you sign up for a service (e.g., Inter¬ 
net access or cable PC), Proponents say 
such a solution is cost-effective and easy 
to evolve. 

The technology to make this happen 
already exists, WorldGatc Communica¬ 
tions (Trevose, PA) has demonstrated a 
device it cal Is TV On-Line (TVQL), which 
displays Web pages that are special ly for¬ 
matted for TV viewing by a cable com¬ 
pany’s server at the head end. With 
TVOL, you can launch to uniform re¬ 
source locators (URLs) displayed on a TV 
commercial, send and receive Internet 
e-mail, participate in newsgroups, and 
join chat rooms. Subscribers don’t pay 
for the devices. They just subscribe to the 
TVOL service for about $5 a month, and 
they get the hardware automatically, plus 
5 free hours of access, continued 


Ccdetalk 

by Rick Qrehan 


Look, It's VB-No, Wait—C++ 

It had to happen: a visual development envi¬ 
ronment undergirded by C++ yet so simi¬ 
lar to Visual Basic that you have to stop and 
look closely to distinguish the two. Power¬ 
soft’s Optima++ brings VB-style form- 
based programming to C++. 

Is it a Delphi killer? That’s part of it. 
Sybase's SQL Anywhere product is well 
integrated in Optima++. Add to that bound 
controls and the bundled ODBC support 
provided by Intersolv's Data Direct ODBC 
drivers, and Optima++ becomes a formi¬ 
dable client/server database foundry. 

Is it a VB killer? That’s part of it r too. 
When you launch Optima++ r you'd swear 
you’ve launched VB. Up pops a blank form 
window, bespeckied with a placement grid. 
You can drag visual controls from a tear-off 
toolbar to populate a form. Optima++ f s 
Object Inspector is the spitting image of a 
VB object’s properties window. 

Is it RAD? That’s another part. You can, 
at almost anytime in the development pro* 
cess, select Run from the menu and see 
how your work is progressing. All the com¬ 
piling and linking are as unobtrusively auto¬ 
mated as I’ve ever seen. 

Say you've just deposited a command 
button on your form window, and you want 
to specify its behavior. When you right-click 
on it and select Events from the pop-up list, 
a mini-menu opens, showing the events 
that the object responds to. Select an 
event, and an editor window opens, 

Here’s the interesting part: Whenever 
you’re in the editor window, you can move 
the cursor over to the form window, select 
an object, and drag it back into the editor 
This opens a refe re nee card that pro vid es 
quick access to all the methods that object 
understands. Furthermore,the reference 
card can actually “write" code for you. 

I did all my explorations with the Devel¬ 
oper edition of Optima++, Introductory pric¬ 
ing is $199, which will probably last through 
September, The Professional and Enter* 
prise editions that will add team develop¬ 
ment, Internet tools, Java, and more should 
appear later this year. I'm keeping the sec¬ 
tors warm on my hard disk for their arrival. 


Powersoft: (800) 395*3525. 

Fax: (519) 747-4971 
http;//www.powersoft,com. 



Survey 


ISDN at Home in the U.S. 


According to the results of a survey 
taken on BYTE's Web site (http: 
//w ww.byte.com), U.S, residents are 
a I most twice as likely to use ISDN 
exclusively at home than in the rest 
of the world, where use is distrib¬ 
uted more evenly across home, 
work, or both. The reason: When you 
can get it in the U,S. r one-time In¬ 
stallation fees and monthly access 
charges are lower than In the rest of 
the world, which in this survey con¬ 
sisted primarily of residents in Ger¬ 
many, the Netherlands,Switzerland, 
Great Britain, and Spain, For exam¬ 
ple, 48 percent of respondents in the 
U.S. can get ISDN installation for 
Jess than £100, while only 31 per¬ 
cent of the rest of the world can do 
so. Hourly ISDN rates are also gener¬ 
al ly lower in the U.S. [see the figure). 

So why aren't more U.S. busi¬ 
nesses using ISDN? Comments from 
survey respondents suggest that 
Installation woes or fear thereof 
may be the cause. In some regions, 
getting ISDN installed still involves 
ma ny p ho n e ca I Is a n d co nfrgu ratio n 
hassles. U.S. businesses weighing 
the higher bandwidth and poten¬ 
tially higher support costs of ISDN 
versus lower bandwidth and support 
costs of plain old telephone service 
may opt for the fatter solution. 


Where ISDN Is Used 

U.S. Rest of Hie World 



Valid responses = 71 Valid responses = 45 

Home Only Q Work Only Q Home and Work 


Hourly Tariff 

u.s. 


Rest of the World 
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VaM responses a 74 Yaid responses = 46 
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Amounts are Indexed to $US. 
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COMPEX. 


Networks That Work. 



AH Compex products are tested with 
live network data before shipping. 


When you need solid networking 
products that are ready to go to 
work, choose Compex. 

At Compex, we take the extra 
step in quality assurance— 
testing every product we ship 
with live network data. It's been 
done millions of times for 
customers around the world. 

That includes Compex's broad 
line of 10 and 100 Mbps 
Ethernet products: 

• Interface cards such as the 
Compex Freedom Line PnP 32 
PCI, a Network Computing 
Editor's Choice selection 

* The Compex MicroHub series of 
stackable and manageable hubs 

• Compex Paraport and LinkPorf 
portable adapters 

* The Compex Freedomswitch T “ 
a new 24-port, 5-segment, 
load-balanced switching hub. 

For tested and reliable network 
products at market-leading prices, 
trust Compex. 

Call today at 800 - 637-3202 

for a free product booklet. 


COMPEX 


Networks that work 

Compex, Inc. • Phone (714) 630-7302 ■ FAX (714) 630-6521 • World Wide Web www.cpxxom 
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Even free notebooks may be possible 
in the future. Imagine a device, smaller 
than a laptop, that when unfolded is 8 
by 11 inches, half of it a color display, half 
a keyboard, and that through the mira¬ 
cle of radio frequency cells connects 
you to the Internet from anywhere. 
Although such a notebook isn’t available 
today, the wireless aspect is, at least in cer¬ 
tain parts of the country. Metricom (Los 
Gatos, CA) has installed a wireless net¬ 
work that allows connection to the Inter¬ 
net from anywhere in the San Francisco 
Bay area over a 28.8-Kbps modem. Met¬ 
ricom is also operating in Seattle and 
Washington, D.C. Don Wood, executive 
vice president of Metricom, says that it 
is solving the low-cost wireless access 
problem (connect rates start at $29.95 a 
month, $40 with a modem). Says Wood, 
44 If there were a less expensive portable 
device available, the market for these 
wireless services would be a much larger 
segment of the population.” 

Malcolm Bird, chief executive of 
Acorn’s Network Computing Division 
(Cambridge, U.K.), questions how many 
features consumers are willing to sacri¬ 
fice in exchange for a low-cost mobile 
device given today’s LCD screens and 
other notebook components. He says 
such a mobile unit may be viable in the 
future . 44 But I think the real solution may 
be that network computers become so 
ubiquitous that wherever you turn, there 
is a network access device.” Whether it’s 
a notebook or a PC, your free network 
computer will not hold personal data; 
instead, it points you to storage where 
your personal information is kept secure. 

Companies such as SureFind (http: 
//www.surefind.com), XactLabs (http: 
//www.xactlabs.com), and Connected 
(http://www.connectcd.com) have pro¬ 
vided the technology for private secure 
data storage on the Internet. Unlike with 
your hard drive today, you won’t worry 
about losing your data or running out of 
space with these storage services, because 
your data is stored in at least two secure 
mirrored sites that provide unlimited 
space and tools to help manage your data. 
When you need printed output, copy 
shops like Kinkos will offer low-cost local 
printing services. From any public PC 
phone, a friend’s PC, or a free PC that you 
just picked up at the store, you will com¬ 
pute without worry i ng about losing your 
data or running out of storage space. 

-Gary W. Tripp 




Book Reviews 


Unpredictable Discoveries 

Because new technology seems to com¬ 
bine with a blase attitude to produce for¬ 
getfulness, it’s probably not a bad idea to 
look back from time to time, if only to be 
reminded of how things got started after all. 
A good place to start along these lines is 
with the birth, if you will, of the Internet. Katie 
Hafner and Matthew Lyon describe it in 
Where Wizards Stay Up Late: The Origins 
of the Internet This is an account of the engi¬ 
neering and programming required to set 
up ARPANET, which, of course, is the Homo 
erectus of modern networking. 

The truth is often a surprise. What, after 
all, could be less cool, more fuddy-duddy, 
and even vaguely hemorrhoidal 
than Dwight D. Eisenhower and 
his pal Neil McElroy, the Sultan 
of Soap, who ran Procter & 

Gamble? Well, the next time you 
send a piece of e-mail, you 
might take a moment to realize 
that some of what they did was 
not so bad after all. 

Eisenhower and McElroy, 
who served as Secretary of 
Defense, had a belief in science 
and technology. McElroy, in particular, 
thought that pure research, if left to its own 
devices, would be able to justify its exis¬ 
tence. But it’s not enough to believe. You 
also have to put beliefs into action, and to 
this end, Eisenhower and McElroy managed 
to set up ARPA. The critical thing was the 
atmosphere that was established in the 
agency right from the beginning. ARPA saw 
itself, as the authors point out, as a “group 
that would take on really advanced far-out’ 
research." 

So, after setting up a place that had the 
right attitude, Eisenhower, and then John F. 
Kennedy, produced the rocket fuel that tech¬ 
nological research requires. They turned on 
the money faucet.The effect of this setup was 
obvious. For instance, in 1966, Bob Taylor 
wanted to do something about hooking dif¬ 
ferent computers together. Taylor, a Texan, 
had made the jump from psychoacoustics 
to computing and was director of the Pen¬ 
tagon’s Information Processing Techniques 
Office. He went to see the director of ARPA, 
Charles Herzfeld. In 20 minutes, Taylor walked 
away with the money, a million dollars to start 
studying the problem. 


In fact once the right people were involved 
and the money was there, the Internet seems 
inevitable. It may be true that all failed 
research projects are the same, but each 
successful one is successful in its own way, 
and this one’s success involved a lot of peo¬ 
ple. The number and variety are staggering- 
theorists, engineers, administrators, pro¬ 
grammers, engineers, graduate students, 
and the employees of Bolt Beranek and New¬ 
man, the Cambridge consulting firm that 
oversaw the installation of ARPAN ETs first 
computers. 

J. C. R. Licklider stands out. He was one 
of those gifted and endlessly curious men 
who had the knack of attacking what seemed 
to be widely different problems. If nothing 
else, he was a visionary when it 
came to the possibilities of 
computing. In the Pleistocene 
Epoch (aka 1960), Licklider, 
who wrote a paper called the 
“Man-Computer Symbiosis,” 
foresaw a “massive network" in 
which “home computer con¬ 
soles" (not then invented) 
would be linked. 

The truth is, though, there 
were many others: Vint Cerf, a 
California computer scientist who came up 
with such notions as a routing computer to 
connect networks. Or Larry Roberts, who 
deserves a lot of the credit for ARPANET, 
and who, from the beginning, had an instinct 
for networking computers. 

The writing of Where Wizards Stay Up 
Late could be better than it is. At best, it is 
comfortably readable; at worst, it has the 
aspect of too much research ground through 
a word processor. Its biggest flaw is that the 
authors never allow you any sense of the per¬ 
sonalities of the people involved. Sometimes 
characters are given an identifying tick (one 
is coldhearted, another is friendly), but even 
the authors seem to forget such identifica¬ 
tion after a while. 

Nevertheless, the book makes good read¬ 
ing for anyone interested in where the Inter¬ 
net came from, and how policy decisions, 
particularly where research is concerned, 
affect the outcome. 

-Craig Nova is the author of eight novels and 
the recipient of many awards and prizes, including 
an award in literature from the American Academy 
and Institute of Arts and Letters. You can reach 
him on the Internet at nova@sover.net. 
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WHERE WIZARDS STAY UP LATE 
The Origins of the Internet 

by Katie Hafner and Matthew Lyon; Simon & Schuster; ISBN 0-684-81201-0; $24 
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Why have Daewoo’s new color monitors 


BECOME SO POPULAR? 


Because 


THEY ARE SHARPER ON QUALITY. 







Today Daewoo is one of the biggest names in color monitors in the 
world. Last year alone we designed and manufactured over 3 million, 
proof that we are becoming an increasingly popular choice. With 
a complete range built around the world's most advanced display 
technology, there Is a Daewoo monitor to suit every need, with 




picture quality that will enhance every application you use And, 
of course, all of our monitors are compatible to the industry's 
most important standards. So take a 
look at the new range from Daewoo. 

And get a sharper view. 


THe one to watch.. 
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Windows 95 
Stymies Blind 
Users 

Despite promises to make Windows 95 
more accessible to developers who cre¬ 
ate adaptive technology for the blind, 
much-awaited technology remains in 
Microsoft’s labs and is still months away. 
Blind computer users who want to use 
Win 95 applications or the Internet 
require a screen reader, which is assistive 
software that translates standard video 
monitor output into the spoken word or 
braille alphabet. Unfortunately, not all 
software and OSes work well with screen 
readers and other forms of adaptive tech¬ 
nology. Because developers of screen- 
reader applications can’t always deter¬ 
mine what’s displayed on the screen of 
a Win 95 application, these programs 
don’t work as well as they could, which 
costs the disability community jobs and 
opportunities. 

When advocates in the disability com¬ 
munity, including the National Council 
on Disability (Washington, D.C.), com¬ 
plained to Microsoft about the lack of 
embedded system hooks in Win 3.x, 
Microsoft said it would make Win 95 
more compatible with screen readers and 
adaptive equipment in general. But fea¬ 
tures to assist the blind have fallen behind 
schedule. They include an off-screen 
model that will keep a record of all infor¬ 
mation written to the screen, letting a 
blind user accurately read what is on 
the screen using special software. Ac¬ 
cording to Microsoft, the off-screen 
model is still under development and not 
even ready for alpha release. 

Trying to make the best of the situa¬ 
tion, adaptive software developers are 
rolling out new screen readers for Win 
95. Without the off-screen model, how¬ 
ever, the job is difficult. Nevertheless, 
Automatic Screen Access for Windows 
(MicroTalk, (903) 832-3471), the latest 
entry in this category, supports both Win 
95 and Win 3.x. Biolink’s ((604) 984- 
4099) ProTalk 32 screen reader sup¬ 
ports Win 95 and NT. 

But adaptive technology specialists say 
computers would be more accessible if 
software developers worked with the 
disability community to create products 
everyone can use. -Joseph J. Lazzaro 
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Dataprc Report 


How to Create a Network Security Policy 

As businesses increasingly rely on computers and networks, the potential for damage from 
electronic theft or sabotage also increases. A network security policy can make your business 
less vulnerable to data loss caused by theft, computer viruses, or hard drive failure. Besides 
establishing policies for personnel in an organization, a network security policy helps a com¬ 
pany avoid claims of arbitrary enforcement when disciplinary action becomes necessary. 

A network security policy should work with the overall information systems and 
telecommunications security policy and your disaster recovery plan. A good way to start 
on the network policy is with a quick look by a small working group. This doesn't require 
much staff time and resources, and it can save you from implementing preconceived 
notions as to where security is good or bad. An excellent way to determine where security 
needs improvement is through surveys of information management and the end users in a 
business. By surveying both groups, you get diametrically opposed perspectives on the 
network. Because people who live with the system, day in and day out, get to know it well, 
a survey of the user community is useful. 

However, assembling a questionnaire is an art. To encourage honesty, don't ask for 
names unless respondents wish to supply them voluntarily. To encourage widespread par¬ 
ticipation, make it easy for employees to complete the survey. One way to do this is to 
automate the survey: Put it on a log-in screen and save the results into a file. It will make 
the survey visible, and the cost for the entire survey will be minimal. 

Ask people which systems they use. but do not be so specific that you can identify the 
individual. Ask users if they have noticed ways to gain system entry through unexpected 
paths, privileges in excess of those really needed, unusual events that might imply tam¬ 
pering, virus-like symptoms, laxness in controlling physical access, vulnerable systems, 
and servers or applications that are insecure yet whose absence could damage the organi¬ 
zation. It is also important not to convey a sense of the kind of answer you would like. "Is 
system security satisfactory?" is a poor question because the user reads it in the context 
of the requester and a yes or no answer is possible. Instead, ask questions that provide 
even-numbered, not odd, graduated responses. These force the user to take a position. 

Checkoff items on the survey are fine, but the survey should ask for measured, 
thoughtful responses. Indicate that you will use the survey results in a security evaluation, 
and that users’ responses are appreciated and will be used. If it is possible to conduct per¬ 
sonal interviews, do so. You must also poll network and computer professionals. 

Once you have reduced the collected survey data into tabular form, the working group 
should arrive at one of three conclusions: Nothing but minor changes are needed. Changes 
are required, but don’t call for an organization-wide effort. A full-scale review plus sub¬ 
stantial changes are required. In the last case, you need to make a formal presentation to 
management. If a task force is approved, it should represent every element of the organiza¬ 
tion in developing appropriate controlled access to hardware, data, and applications. 

The task force or working group should review such areas as physical security, access 
control, whether media such as wireless communications are properly encrypted, person¬ 
nel policies, audits, external media such as shareware programs and floppy disks, backups, 
employee awareness, training, and administrative policies. The hardest part of a network 
security policy is its execution, and it is much easier to add new encryption to a WAN than 
it is to change people's behavior. Old habits die hard, and replacing them takes time. 

Often, a year will pass before the new policies take hold. However, with persistence, man¬ 
agers can reduce or eliminate the threats to important business data. 

-Fred Simonds is the author of Network Security: Data and Voice Communications 
(McGraw-Hill. (800) 262-4729 or http://www.books.McGraw-Hill.com; 
e-mail, customerservice@McGraw-Hill.com). For more information on 
Datapro Information Services reports, call (800) 328-2776 or (609) 764-0100. 
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Presenting One-Stop 
Shopping For The 
Client/Server Developer. 



PowerBuilder 9 * applications, 
ill PowerBuilder Desktop 5.0 is 

a fully-intuitive development 
environment that features full 32-bit 
Windows* 95 compliance as well as 
compiled code, OCX support and true 
object orientation. 


Powersoft Portfolio™ Release 2 


nons 


price 


better, all three 
products are 
proven, bcst-of-class tools from the 
leader in the dient/server industry, 

S-Designor AppModeler is database 
modeling made easy You can simply 
draw and automatically generate your 
Sybase* SQL Anywhere™ or Desktop 
databases. Or use the S-Designor reverse- 
engineering feature to document and 
maintain existing databases. Plus, you 
can generate customizable, ready-to-run 


Sybase SQL Anywhere delivers a 
high-performance database server for 
standalone and multiuser environ- 


Powersoft Portfolio 


mems. IPs ideal for broad Wi “A ,)WS 

i . * j. ■ Compatible 

deployment m distributed 
environments and offers seamless 
scalability to Sybase SQL Server™ 

Best of aJL you can get all this for 


only $495. To get your copy simply call 
us at 1-800-395-3525. And discover how 


much power can be packed in one box. 


Design 

S-Designor 

AppModeler 

Desktop 


Develop 
PowerBuilder 
Desktop 5.0 


Deploy 


Anywhere 


i Powersoft 


http://www.powersoft.com 
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cd-rcm review 
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One-Stop I 

Convergence Infomart I 

I 

It's hard to get a handle on the conver- a 
gence industry—It’s a fast-moving, grow- . 
ing, and changing beast. 

For its CD-ROM, Deloitte Ft Touche 
defines convergence to include the fol- 1 
lowing: on-line service providers, content ■ 
companies, broadcast networks, consumer I 
electronics companies, software develop- I 
ers, and telecommunications and cable | 
companies. Deloitte Ft Touche conver- | 
gence.dftt, a monthly CD-ROM service, | 
contains news and analysis from industry i 
newsletters and trade journals; govern- ■ 
ment reports from the FCC, White House, . 
Congress, and Commerce Department; . 
SEC filings from convergence-related 1 
companies; and exclusive analysis. 



An uncluttered interface makes it 
easy to find what you want. 

The CD-ROM is easy to navigate and 
search, but the $2495 question is, why 
pay that much money for a compilation 
of mostly already-published material? A 
better question to ask is how much time 
the CD-ROM will save you by providing 
all the information in one place. Accord¬ 
ing to Deloitte Ft Touche, “You would have 
to visit more than 200 [Internet] sites to 
obtain equivalent content." Obviously, 
the company is selling convenience and 
the fact that the CD-ROM yearly charges 
are fixed as opposed to paying for on-line 
time with a service such as Nexis. From 
my quick perusal, there's much good 
information on the first edition. 

-Rich Friedman 


Deloitte & Touche 

convergence.d&t, Deloitte A Touche 
Consulting Group. P.O. Box 514 
Fairport, NY 14450. (888) 333- 
3824, 

fax: (202) 986^2431, 
http://www.peerscape corn 
/converge, $2495 and $4495 for 1 2- 
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Lower Prices, 
Modularity, 
Lead Notebook 
Trends 

What’s next for PC notebooks? The 
answer is either not very much or a lot, 
depending on how far out you look. In 
the near term, notebooks will see mostly 
minor changes: larger hard drives (2 GB 
and more), faster processors (150 and 166 
MHz), and more memory (8 to 16 MB 
standard). However, you will see a big 
reduction in the time it takes for features 
to show up on notebooks after appear¬ 
ing on desktops. 

A key trend is the emergence of the 
true desktop-replacement notebook at 
far lower price points than before. Com¬ 
plete multimedia notebooks with CD- 
ROM, sound, and other high-end features 
are becoming the standard notebook sys¬ 
tem, with prices around $2500 and up 
depending on configuration. “It is get¬ 
ting harder and harder to come up with 
innovative, gee-whiz technology,” says 
Bruce Stephen, who is a market analyst 
with International Data (Framingham, 
MA). “The market really revolves now 
around the continuous loading of the lat¬ 
est leading-edge technology into these 
products.” 

Typical of this trend is a new notebook 
from NEC. NEC’s ((800) 388-8888)Versa 
2400 line brings high-end features to the 
value-priced market. Available as either 
a 100- or 133-MHz Pentium, the system 


will include a minimum of 1 GB of hard 
disk storage, an 11.3-inch double super- 
twisted nematic (DSTN) display, and a 
snap-in 6x CD-ROM drive with a large 
software bundle. Prices for the Versa line 
will start at $2299 for a 100-MHz system 
without a CD-ROM drive (5400 more 
buys the CD-ROM drive). 

While the Versa 2400 represents the 
state of the market now, Compaq’s new 
Armada 4100 ((800) 888-5858), slated to 
ship this month, portends a new trend 
in modularity that will let you tailor your 
system to your needs. The 1.5-inch-thick 
Armada 4100, which starts at about 5 
pounds and is available with an 11.8-inch 
active matrix display, converts to a stan¬ 
dard notebook with an integrated floppy 
drive or extra battery pack, and, when you 
attach the mobile CD unit, to a full mul¬ 
timedia system. The Armada 4100 is the 
first of several modular systems you can 
expect to see in the near future. “You will 
definitely see modularity and interesting 
design options,” says A1 Kirts, a spokes¬ 
man for Gateway 2000. “There will be a 
whole new generation of notebooks in 
1997 in what will be a design-driven mar¬ 
ket.” Look for other major vendors like 
IBM, Toshiba, and NEC to offer systems 
like this. 

You can also expect that 12.1-inch 
screens will become the standard, while 
some vendors will release notebooks with 
13.4- and 13.8-inch LCDs. These larger- 
screen formats won’t be mainstream 
soon, however. New 12.1 -inch panels are 
just coming into full production, and 
13-inch panels are too expensive and will 
require a new wider design. 

-Jon Pepper 


Notebooks: Weak Link in Ergonomics 

Ergonomics is a hot topic among computer vendors and users, but the term notebook 
ergonomics remains an oxymoron. While mouse and keyboard makers continually search 
for new ways to make their devices more ergonomic, or comfortable to use, the same can’t 
be said for notebook makers. Instead, they say privately, the basic idea is still to “get as 
much as possible in the smallest package possible." 

Consequently, few if any notebooks have ever shown any real ergonomics. One excep¬ 
tion is the SENS 810 Multimedia Notebook from Samsung ((800) 933-4110). It features 
an adjustable split keyboard that you can pull out at angles from the center to allow more 
natural wrist and elbow positioning. The keys also are full-size. The only other ergonomic 
approach was probably the much-touted but ill-fated IBM Butterfly, which had a keyboard 
that expanded to full size from its subnotebook format Beyond that, don't expect much 
from notebooks in this area 

True, LCD screens don't have the ergonomic drawbacks of monitors In terms of emis¬ 
sions, but otherwise, the smaller keyboards and pointing devices that are generally inferior 
to conventional PC mice and keyboards will leave users who are concerned about 
ergonomics in a dilemma 
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When it comes to storing data, durability is a 
very attractive feature. So Kingston® afters a 
complete line of the world's most rugged 
and reliable data storage subsystems. Kingston's 
storage products were designed for the most 
demanding commercial environments. But theyVe 
also survived duty in ranks, submarines, and even the 
space shuttle. You can't buy a more reliable subsystem. 

To prove it, we offer a seven-year warranty — the longest 
in the industry. The Kingston Data Silo* DS5O0 tower or rack- 
mount enclosure can house 3.5-inch and 5.25-inch half- or full- 


RAMfax call domejticaib 1 at (800} 43 5-0056 or for international safes 



height SCSI peripheral devices. Our Data 
Express* DE300 removable device 
subsystems, integrated into our 
DS500 chassis, provide an ideal housing for up 
to 12 removable, hot-swappable SCSI devices. 
Of course, Kingston storage products are 
compatible with all major platforms. For more 
information call us domestically at (800) 435-0670 
or for international sales call (714) 437-3334- 
It could be the beginning of rri 11 f f 
a beautiful relationship. XViechnowIvcorporatiow 


calf (7 14) 435-2677 or visit our Wef) sir*: ..tcm/b.film 
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Bleats from 
the Past 


Years ago in BYTE 


BYTE devoted almost the entire issue to 
Smalltalk, Smalltalk-80, and other object- 
oriented-programming topics. In one arti¬ 
cle, Apple's Larry Tester said, "You can 
write almost any program better in a lan¬ 
guage you know well than In one you know 
poorly. But H languages are compared from 
a viewpoint broader than that of a narrow 
expert, each language stands out above 
the others when used for the purpose for 
which it was designed! 1 Hold that thought. 

Years ago in BYTE 

We covered object-oriented programming 
again, only this time we talked about sev¬ 
eral languages, including object-oriented 
Pascal, Forth, and 
C++. Ironically, many 
programmers’ ob¬ 
ject-oriented lan¬ 
guage of choice is 
G++ today, because 
its object-oriented 
extensions are built 
on a language that 
many already know well. In fact, designers 
of Java have told BYTE editors that they 
made the new language similar to C++ 
because of the latter's extensive use in the 
programming community. 


Years ago in BYTE 

Smalltalk appears again, but not this time 
as a cover story. In an article that simulta¬ 
neously looked back and ahead, authors 
Adefe Goldberg and L. Peter Deutsch 
wrote that they hope that in 2001 objects 
will be boring (i.e., no longer radical ideas). 
However, as Microsoft and Netscape duke 
it out over who will set the next Internet pro¬ 
gramming standards, objects will be any¬ 
thing but boring. 





- (l N IE R VIEW) --— 

MOLAP, ROLAP, Overlap 

Jeff Stamen, senior vice president of Oracle's OLAP division, discusses 
the convergence of multidimensional and relational OLAP databases. 



BYTE: Where does Oracle stand on the 
debate between multidimensional OLAP 
versus relational OLAP? 

Stamen: I think the term OLAP [on-line 
analytical processing] has been overly 
exploited. People have lost sight of 
what it really is: data analysis that 
includes data navigation, query, model¬ 
ing, what-if, forecasting, and data min¬ 
ing. The way some people have been 
using the term, if anything has any kind 
of multidimensional reporting or drill 
down, they call it OLAP. I don’t view 
these as OLAP products. I view these as 
products that have extensions to their 
reporting capabilities. That said, in the 
OLAP world, there has been a debate as 
to whether you can do real OLAP as I 
describe it, directly on relational data, or 
whether you Ye required to have a mul¬ 
tidimensional database. 

A lot of people have said, “Well who 
cares about that? We care more abou t the 
results, and whether it’s a multidimen¬ 
sional database or going directly against 
a relational database is secondary” That’s 
basically true. That should be secondary, 
but it's not irrelevant. There are a lot of 
issues in loading, managing, and deal¬ 
ing with data. All things being even 
close to equal, why not keep the data in 
the relational database, which everybody 
knows how to deal with, manage, oper¬ 
ate, maintain, and enhance. Our view is 
you can do much of what you need to 


do directly against relational databases, 
generally called ROLAP. 

BYTE; When would you want your data 
in one versus the other? 

Stamen; If you’re dealing with lots of 
data, tens or hundreds of gigabytes, it’s 
not realistic to have to take that data and 
keep updating multidimensional data¬ 
bases with it. That’s an expensive and 
time-consuming proposition. What 
you’d like to do is go up against that data 
directly On the other hand, if Pm [creat¬ 
ing] complex multidimensional models 
or whar-if scenarios (what-if meaning 
simulations, projections, forecasts, and 
so on), then I’m dealing with very com¬ 
plicated calculations that cannot be ex¬ 
pressed in SQL. In that case, it’s not real¬ 
istic to do most of my work against a 
relational database. You need to do it in a 
multidimensional cache. It’s the old 80/20 
rule: For 80 percent of the data, you 
never have to leave the database. For the 
20 percent of data created from higher- 
level aggregations, stage it in a multidi¬ 
mensional cache. 

BYTE: What benefits can users expect 
from a relational database engine that 
integrates multidimensional analysis? 

Stamen: Longterm, and we’re talking 
about a two-year time frame, we’re going 
to be offering one engine that integrates 
multidimensional data with relational 
data in the same engine. So you could 
think of it very much like a data blade for 
multidimensional data in the Oracle 
engine itself. With this future program, 
instead of having just SQL APIs, you’ll 
have both a SQL and a multidimensional 
API. And the multidimensional API will be 
the same Express [Oracle’s current mul¬ 
tidimensional database program] API that 
we have today Everything you run today 
will still run, except that when it actually 
accesses data, it will get it via the Oracle 
engine. Performance will be terrific, 
because we’re actually going to have a 
multidimensional access method right in 
the Oracle database. But the main bene¬ 
fit is much less support overhead. The 
benefits are you have one data manager, 
one set of database administration utili¬ 
ties, and one data dictionary 
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The Digital Desk 

Paper and electronic documents 
integrate in new ways. Page 40IS 3 


DRAM Prices Plummet 

But Taiwanese manufacturers 
increase production. Page 40IS 4 


TheCAPI Puzzle 

The German version of Windows 95 
supports CAPI 2.0. Page 40IS 7 


Best CASE Scenario: 
Choosing 00 Methods 

The payoff is matching tools to 
a flexible methodology. Page 401S II 


Asian Internet Fever 

Pent-up demand strains the region's 
infrastructure. Page 40IS f 6 
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Increasing Your PC Systems Business 


Deliver the hottest new systems to your markets with PCXpress, a complete range of high-quality, leading-edge 
systems designed and built to your requirements by FIC, the world’s leading motherboard manufacturer. 



Convenient System Upgrades 

For maximum flexibility, PCXpress systems 
run all the latest processors from Intel, AMD 
& Cyrix. Pipeline Burst SRAM plus EDO 
and Burst EDO DRAM support adds further 
versatility and performance. 



Efficient, High-Volume Manufacturing 
Facilities 

Mainboard manufacturing and barebone sys¬ 
tem assembly are carried out in FIC's effi¬ 
cient, high-volume ISO 9001 -certified fa¬ 
cilities in Taiwan and China using advanced 
SMT and AI machinery. 



Wide Selection of High-Quality 
Peripherals 

With our global buying power, FIC brings 
you the best possible pricing for a complete 
range of peripherals and multimedia add-ons 
-allowing you to easily differentiate your 
systems in the market. 



Localized Build-to-Order Services 

With their sophisticated distribution system 
and efficient assembly operations, FIC's fa¬ 
cilities in the USA, Europe, Australia, and 
Hong Kong ensure your systems arrive on- 
time to market. 



Cutting-Edge R&D Capabilities 

With our state-of-the-art R&D facilities, FIC 
is a world leader in the development of 
cutting-edge motherboards and PCs-giving 
you the products you need to succeed in even 
the most competitive markets. 
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The Highest Quality At the Best Prices 

FIC's sophisticated vertical integration pro¬ 
gram and our high-volume purchasing power 
guarantee you the lowest possible prices for 
high-quality system components. Close ties 
with the world’s leading component 
suppliers ensure guaranteed deliveries even 
in times of shortage. 



First International Computer, Inc. 


6F, FORMOSA PLASTICS REAR BUILDING 
201, TUNG HWA NORTH ROAD, 

TAIPEI. TAIWAN 

Tel: 886-2-7174600 Fax:886-2-7182782 
http:/www.fic.com.tw/ 


FICUS Tel: 1-610-2527777 Fax:1-510-2528888 FIC FRANCE Tel: 33-1-46810203 Fax:33-1-45739885 

FIC EUROPE B.V. Tel: 31-73-6273300 Fax:31-73-6231412 FIC SPAIN Tel: 34-1-6373613 Fax:34-1-6373863 

FIC AUSTRALIA Tel: 61 -2-7484566 Fax: 61 -2-7484633 FIC HK Tel: 852-2-3453599 Fax: 852-2-7972408 

FIC CZECH REPUBLIC Tel:42-5-41122643 Fax: 42-5-41213144 FIC JAPAN Tel: 81-3-5461-2181 Fax: 81-3-5461-2345 

Specification subfed to change without notice. Afl trademarks used herein are the registered property of their respective owners. 
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International News & Views 



Paper-to-Computer Link 

Rank Xerox Research wants to make document technology 
independent of language, physical location, and medium. 



I ank Xerox Research Centers 
in Grenoble, Switzerland, and 
Cambridge, U.K., are working 
I on unique ways to integrate 
information. Some of the researchers’ 
recent projects include work-flow and 
knowledge management systems for the 
World Wide Web, multilingual document 
search and retrieval systems, and a so- 
called digital desk that seamlessly inte¬ 
grates paper and electronic documents. 


The Digital Desk 

Problem: How best to integrate paper 
and electronic documents. 

Solution: The digital desk tries to bridge 
the gap between your desk—cluttered 
with paper memos, newspapers, and mag- 
azines—and your PC. A video camera 
mounted over the workspace scans paper 
pages within a specific zone without you 
having to move them from the desk. 
Technical challenge: To maintain the rela¬ 
tionship between the real document and 
the scanned image. 

Benefit: It’s easy to combine electronic 
and paper documents in work-flow and 
document management applications. 


The Virtual Library 

Problem: How to archive, search, and 
retrieve multilingual documents at high 
speeds. 

Solution: The Callimaque/XDOD virtu¬ 
al library system indexes and cross-ref¬ 
erences a document’s content as well as 
its structure. It’s based on a client/server 
environment. The library system, imple¬ 
mented at France’s Institut d’lnforma- 
tique et Mathematique Applique, allows 
researchers around the world to elec¬ 
tronically access papers published since 
the early 1950s. The system offers on-the- 
fly translation of a document’s French- 
language abstract into English. 



O Video camera 
mounted over work¬ 
space scans paper¬ 
work on desk. 

© Image-processing 
software converts 
video information to a 
monochrome image. 


The digital desk brings both paper and electronic 
documents under the control of a single computer system. 


Technical challenge: High-speed elec¬ 
tronic document distribution and con¬ 
text-sensitive translation. 

Benefit: Opening up foreign-language 
archives to English speakers. 

Knowledge Broker 
Services 

Problem: To efficiently manage and 
retrieve electronic information on the 
Web or in any other digital library. 
Solution: Constraint-based knowledge 
broker services watch for information 
that meets preestablished natural-lan¬ 
guage criteria (e.g., “find all books writ¬ 
ten by Umberto Eco that are not novels”). 
They create compound documents on- 
the-fly and are able to reuse retrieved 
information. 

Technical challenge: To explain the com¬ 
plex semantics of natural language to 
broker agents. 


Constraint-Bast 
Knowledge Brok 



Information retrieved Wed. 22 May 96 
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Knowledge Brokers will bring natural 
language searches to the Web. 

Benefit: Distributed data sources such 
as the Web and on-line libraries become 
much easier to use. 

-Rainer Mauth 


AUGUST 1996 BYTE 40IS 3 














































1 

international 

Bits 


DRAM Price War 
Coming 

As Taiwan's manufacturing 
capacity grows> memory will 
get cheapen 

Asian companies have dominated the 
DRAM market for more than a decade* 
Japan rook the market lead in the mid to 
late 1980s, hut South Korean companies 
have gained the upper hand over the last 
three years* Now, Taiwan is emerging as 
a new DRAM power in Asia* 

There are between 15 and 20 wafer fab- 

I---1 

European EDI 
Spending 
Increases 

E uropean spending on electronic 
d ata i nterehang e (E DO wil I grow at I 
| an annual rate of 20 percent to 1 billion | 
| ECU (European currency unit) in 2001, | 

| accord in g to a study by Ovu m, the Lon- j 
don-based consultancy. In terms of 
money spent versus market potential, 
Sweden, the Netherlands, and the U.K. 
are the most mature markets for EDI. 


EDI Spending 

250 



| 0 | 

1994 2001 

Figures (in million ECU) induce industrial EDI. 

I electronic mall, the Internet, date network services, 

| erHIne card authorization, and reservation systems. 
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rication facilities on the drawing board or 
being built in Taiwan, many of which are 
DRAM factories or foundries (fabrica¬ 
tion plants that manufacture chips for 
other IC companies). Because the cost of 
building a fabrication facility is more than 
$ 1 billion today, Taiwan is betting that the 
IC business—especially memory chips— 
will remain robust. 

Several Taiwan suppliers will intensify 
the price wars in the DRAM market when 
they ship their first 16-Mbit parts during 
the second half of this year* Nan Ya Tech¬ 
nology, Powerchip, United Microelec¬ 
tronics Corp. (UMC), and Vanguard are 
all readying their initial 16-Mbit parts* 

Taiwan vendors will go toe-to-toe 
against established DRAM suppliers based 
on one factor: price. “Taiwan’s DRAM 
manufacturers will play the role of a price 
killer in the market,” says John Kuo, ana¬ 
lyst with China Securities Investment Trust 
Corp* (Taipei)* “When Taiwan DRAM 
makers ramp up production by the fourth 
quarter of this year or early next year, there 
will be another price war in the market.” 

Taiwan’s entry into the DRAM market 
follows a steep drop in product prices over 
the last six months. A I x 16-Mbit DRAM 
on the spot market sold for about $54 
late last year, but prices tumbled to $42 by 
the beginning of this year. A slowdown 
in the PC marker caused 16-Mbit prices to 
drop to around $23 by the end of the first 
quarter of 1996. By the second quarter, the 
average price fell to ahout $13. Prices 
could stabilize or drop even further in Q4. 

That’s not stopping Taiwan, however. 
Vanguard and UMC have been shipping in 
quantities their respective I x 16-Mbit 
extended data out (EDO) DRAMs. Nan 
Ya Technology and Powerchip began sam¬ 
pling their 16-Mbit parts last June and 
July, respectively. Nan Ya Technology will 
sell 4 x 4-Mbit EDO DRAMs, wh i le Power- 
chip will begin shipping 2 x 8-Mbit EDO 
DRAMs. Other Taiwan hopefuls will show 
16-Mbit DRAMs later this year or early 
next year, including Mosel-Vitelic and 
Win bond Electronics* 

The 1 x 16-Mbit DRAM, targeted for 
PCs, is currently the most popular con¬ 
figuration, while the 4 x 4-Mbit version 
is designed for high-end workstations and 
servers, says Pei-Lin Pal, director of mar¬ 
keting for Vanguard. The 2 x 8-Mbit 
DRAMs are also targeted for PCs, but the 
volumes are much lower than the 1 x 16- 
Mbit varieties, he adds. 

Taiwan IC companies have been suc- 



Taiwan's total IC industry in terms of 
annual sales (in U.S. dollars). 



Taiwan’s chip production wifi drive 
memory prices down. 


cessful in PC chip sets, SRAMs, VGA con¬ 
trollers, and flash memories. But Taiwan 
has failed in some cutting-edge business¬ 
es: UMC, for example, attempted to sell a 
486 processor but exited that highly com¬ 
petitive market last year. 

Taiwan has a lot to prove in the DRAM 
business. Local companies are much 
smaller than the memory giants in japan 
and South Korea. For example, South 
Korea’s Samsung, the world’s largest 
DRAM maker with about 14.H percent 
market share in 1995, had total chip sales 
of over $ 10 billion last year—an amount 
larger than Taiwan’s entire IC output. 
Most Taiwanese DRAM hopefuls will be 
able to survive just by selling i nto the local 
PC and motherboard industries. In fact, 
local OEMs must import more than 80 per¬ 
cent of their components, including 
DRAMs, from foreign suppliers. 

- Mark LaPedus 
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HIGH-POWERED. INNOVATIVE. 
DEPENDABLE FOR CRITICAL MISSIONS. 

NASA MIGHT SAY THE SAME ABOUT THEIR THING 


Silicon Valley Solutions, Inc. 
San Jose. California. USA 
http://www.tridat.com 
Ph: (408) 920-0656 
Fx: (408) 920-0659 
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The 7th 
Wonder Of 
America 

TriDAT Computer 
System* Servers 


PENTIUM PRO 

PROCESSOR 
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C & C++ FOR WINDOWS 


Async Pro for Win 2.3 El 35 

GOMM-DRV/UB 16.0 E10S 

Fax C++ DSK ter Win 16/95 £770 

GreenFeaf CcunmUb 5.2 E235 


E235 

£210 


Crusherl win DLL w/Source 
GreenFeaf ArchlveLib 2,0 
PKWare Data Comp Lib for Win El 75 
TCOM P/Multi-P latForm 2.12 E105 

Database 

CodeBase 6.0 £270 

CXBase Pro £500 

DBTods.h++ for ODBC £1250 

DFSAM96 For DOS/Win E715 

GreenleaF Database Library 4.0 El SO 
List & Labels for Win (Pro) £410 
Objective Grid £299 

POET Personal SDK 3.0 £ 169 

ProloGen + Cl iant/Server NT £1575 
Raima DBM Eng ine+EADS 4,0 £740 
Velocis + EADS (Offer) £250 

Visual SOL Inlro £725 

Graphics - Chart ing! 
Charting Tools ter Win 2,0 £160 

Essential Chart for Wi n £320 

GraphfC/Win 7.0 £360 

Graphics Server 4.0 £245 

Reel -Tims Graph lea Tools £360 
Graphics - Image Flies 
AccuSoft Image Llb/Wln 5.0 £610 

Ad Oculos (Image Analysis) 2.0 £325 
Image SDK Plus for NT £505 

ImageKn lie Pro 2.0 £260 

ImageM an DLL 32 & 16-bit 5.0 £620 
LEADTOGLS DLL Win32 Pro £805 


Graphics A 

3d Graphics Tools 5 (32-bit C) £230 

ProtoGen+ NT 5.0 £445 

WinGKS £575 

WinMaker Pro 6.0 £725 

zApp £575 

Zinc Eng Ine 5 Win 1 Qf3 2 Key £634 

Maths & Stats 

IMSL C Numerical Libraries £495 

IMSL Math Module for C++ £495 

Math. h++5.1.3 £495 

Money. h++ £1075 

Sundry Components 

C++ Booch Components £415 

HeapAgenl £420 

SEC++ £375 

TG-CAD Prof 6 0 £770 

Tools.h++ 7.0 £340 

WinWldgets++ £240 

Tools 

GG-RIDERtor Win 16 £250 

KPWin++ £600 

New! Sola Intro £295 

SOIVobjecte Dev Toolkit £200 

Visual Parse* + £269 


GREY 

MATTER 


Price* ilit tiol include VAT or ctHer local taies 
liut do include rtelfoijry in nrainjansl UK. 
Please chs-cV prices, at time dI order aa ads are 
9 revert sauw lvus^s befflrw piiteic&lkw 
This |iaije lists spme i>F oar products- 
call us tor a complete price Fist. 
0RUCR fl¥ PHONE WTH T00H CEtflUt CARD 

(01364)654100 

FAX- (01364) $54206 


VISUAL BASIC FOR DOS 


MS Visual Bask: for DOS Std 
MS Visual Basic ter DOS Prof 
db/Lib Prof 3.0 
Graphics Workshop 
PDQComm 2.62 
ProBas 7.1 
QuickPak Pro 4,19 


E10Q 

E240 

£195 

£105 

E65 

£210 

£145 
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Delphi Desktop 2 

£245 

Delphi Developer 2 

£390 

Delphi Clienl/Server Suite 2 

£1260 

ABC tor Delphi 1 0b 

£99 

Apiary Dev Suite for NetWare 

El 95 

Asynch Pro lor Delphi 

£120 

Borland HAD Pack For Delphi 

El 25 

Charting Tools For Win - Delphi 

£160 

Code Print Pro For Delphi 

EB5 

Component Create 

£155 

Conversion Assistant Database 

£98 

EschaFon Power Controls 

£90 

Helping Hand ter Delphi 

£150 

HyperTERP/Defphi 

£120 

ImageUb Pro 16-btt 

InfoPower 

E109 

£179 

InnoVtew Mulll Language 

£125 

KingCalendar Pro 

£65 

List & Labels tor Delphi 3.5 

£295 

Mobius Draw Kil 

£99 

Orpheus 

£135 

Pumpkin Project Organiser 

£15 

Real-Time Graphics Tools 

£360 

Transform; Component Expert 

£125 

Visual PROS 1 i 

£119 

WinG Sprite Kit 

£99 


El 75 
£390 


H 


life- 


Comma - Async 

Fax Plus for Win 
Fax Man SDK 

CoRiniK - Network 

Distinct TCP/IP Visual Internet £265 

dsSockm 1.25 Intro E65 

Database 

ADE/VBX £350 

Smithware VBX lor Btrieve £180 

VB/1SAM MU for Win 16-bil £145 

Graphics - Charting 

Chart FX 3.0 (16-bit only) £210 

Charting Tods tor Wirt-VB £160 

Real-Time Graphics Tools-VB £300 

VBGraphix £270 

Graphics - Image Files 

Image SDK Pius/VBX 2.0 £250 

ImageKnite/VBX Std 2.0 £200 

ImageMan/VBX 5.0 E230 

Multi-Function 

Borland Visual Solutions Pack £59 

Designer Widgets 2.0 £99 

Muscle (Win) £125 

VSlitel.O £130 

VBTools 4.0 £115 

Visual Developer's Suite (16 bit) £216 
WinWidgels/VEJX £160 

Sundry Components 
CADContrOl £365 

d-aarcode VBX/DLL £94 

VB/Magic Controls £120 

Visual CAD Dev Kit £520 


j C & C++FOR DOS | 

General & Systems Libraries 


Essential Comm 5.0 

£265 

GX Sounds 

£185 

MagnaComm/DOS 

£215 

MTA3K 

£215 

SlFverComm “C" Asynch 4.02 

El 95 

TTSR Rem Res Dev Sys 2.03 

£100 

Database 


Tools 


CTree Plus 6.5A 

£585 

C-DQC Pro 6.0 

£240 

SoltFocus Btree/ISAM 

£75 

C-Vision for C/C++ 4.0 

£145 

Graphics & GUf 

3D-Ware Prof 


CodeChe-ck (Professional) 

£475 

£99 

PC-Unt for C/C++ 7.0 

£135 

Faaigraph 4.0 (Ted Gruber) 

GX Graphics 3,0 
MetaWFNDOW-DOS 5.0 

£195 

£155 

£215 

OBERON & MODULA 2 

Oberon Dlrsct-tO-COM 

£1700 


Zinc Engine & [DOS Key 4,1 

Maths & Scientific 

C/Math Toolchest & Grafix 
Huge Virtual Array & NAT 3.0 
Science. Eng & Graphics Tools 


£634 

£45 

£215 

£115 


C/Windows Took: hast E45 

Greenieal Data windows 3.0 £225 

TCXL U F For DOS/Win 6.2 £ 135 


Oberon/F £315 

Oberon/F Dev Bundle E569 

Of rant (Gberan-to-C T ran slater) £715 
Oberon/F Arbitrary Precision Lib E55 
Oberon/F Source Code Analyser £55 


Oberon/F Statistical Profiler 


£165 


m$ BA SIC LANGUAGE 1 | 

GFA-BASlC for Win 16 ES0 

PowerBASIC Pro (Wln&DOS) E210 
PowerB AS IC DLL CompiEer E1136 

XBasic Pro (Win32) El 99 


Logitech Modula-2 Dev Sys 4 E560 

Stony Brook Prof Modula-2 E3QQ 


Java new has enough toots to have its own 
section! Serious devetopers should check out 
the RAD toots such as Cafe 5 JFactory. 
Borland C++ 5.0 E247 

Borland C++ 5.0 Dev Suite £340 

Symantec Cafe I ntro El 19 

JFactory (Win32) Intro £425 
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Sundry Controls 


3D Graphics Tools 4.0 

£130 

EDI-V8X 1.0 

£705 

Gantt/VBX 

£195 

MediaKnife/VBX 

£290 

VBX Artist 

£240 

Visual instrument Panel Cnttls 

£150 

VideoSoft V5View/VBX 

£105 

Text Editor Controls 


TX Text-Control Standard 

£205 

Tools 


JET Inspector 2.0 

£475 

Spy Works-VB 2 1 

£100 

TM3 Tools 11 

£99 

VBAasist 3.5 

£140 

VB/DLL 2.05 

£165 

VERSIONS/VB 1,1 

£135 

LOW PRICES 

3tb»- MICROSOFT S BORLAND 






MS Fortran Po worSta lion Std 4 £485 

MS Visual Bosk Std 4.0 

C7B 

MS Visual Sasic Prof 4,0 

E365 

Microsoft Vteuaf C++ 4,0 


Borland C++ 5.0 

£345 

Delphi Desktop 2 

£345 

Delphi Developer 2 

£390 

Paradox for WlnBS 7.0 

£92 

Turbo C++ for Win 4,5 

£69 

Visual dBASE 5,5 

£260 

WITH FULL TECHNICAL SUPPORT 

VISUAL BASIC 4 

j Visual Ba&lc Enterprise 4.0 

£755 

1 Visual Basic Professional 4-Q 

£365 | 

j VisuaF Basic Standard 4.0 

£78 I 

1 3d Graphics Tools S (32bit VB4) E149 1 

Apiary Dev Suite ter NetWare 

£195 

Autocoder 

£55 

BelterSteto Pro w/VB CodoGen 

£249 

ButtonMaker 

£75 

ClassAction (VB4) 

£110 

ClaasAsslst (Inc Qbtets) 

£175 

CodeBank (VB3/4) 

EBB 

Code Complete 

£175 

Designer Widgets 2.0 

£99 

EnOuiry 2.0 (VB4) 

£199 

ERwin/DeSkiop for VB4 

£399 

GeeWi^ 2.0 

£75 

Helping Hand ter VB 

£150 

inio Code (VB4) 

£55 

List & Labels tor VB3/4 3.5 

£295 

SplashWizard 

£75 

Spyworks - Prof 4.0 (tnc Sub) 

£225 

Tear Off Menus For VBA 

£115 

VB App Framework 

£159 

VB Assist 4 

£130 

VB Compress FTo 4.0 

£98 

VB Language Manager Pro 3.0 

£132 

Vision Story Board 4.0 (VBA) 

£175 

Visual Bridge [Access -* VBA) 

£89 

Visual Export Developer 

£250 

XREF 2.0 

£95 


POWERBUILDER 5.0 

Distributed Apps, Complied Code, 
internet arid Mete/ 

Powersoft's hew release has been some 
time coming but was welF worth the wail? 
Thera are 3 variant, offering a variety of 
new toalures- 

■ PowerBuilder Desktop has all that 
you need to create standalone & 
workgroup client/server apps. There 
Is a new 32-blt IDE, Fully compiled 
coda (based on the Watcom 
compiler), enhanced script editor, 
inaiall disk builder. Data Pipeline 
translation uliFity, single-user Sybase 
SQL Anywhere, and ODBC drivers tor 
most desktop databases 

■ PowerBuilder Professional <teds 
ODBC support tor all mapr SOL 
databases, check-in/check-out tor 
team programming, PowerBuilder 
Foundation Class Library, support ter 
3rd party CODE products, and an 
interface to ObjectCycle, the new 
Server-based repository 

■ PowerBuilder Enterprise adds high 
performance native drivers ter Oracle, 
Informix. DB2, Sybase & MS SQL 
Server, support For distributed objects 
[or application partitioning), 
ObjectCycte. a C++ class builder, 
InfoMaker query & reporl tool, and the 
PowerBuilder Library tor Lotus Notes 

As this went to press, we were still 
wailing ter UK prices, so you will have to 
calf us to find out Ask ter She data sheet 
as well - we cannot do Justice to all the 
new Features here. 

SOCKETTOOLS 

The Complete Interne! TooiSot 

These controls come both as VBXs and 
16 B 32-bit OCXs: 

■ HTTP Client can browse the Web or 
local F-rTML documents 

• Image Viewer shows GIF, JPEG, etc. 
Is used by HTTP Client 

■ FTP Client send/retrleve Fifes 

» DNS Client queries IP addresses 

■ POP3 & SMTP Clients let you 
integrate e-mail into your apps 

■ Telnet Client logs in. with optional 
VT1QQ/ANSF terminal emulation 

■ RLIB executes remote commands 

■ ICMP/Ping Control tesls tF a remote 
host Is up on the network 

■ WinSock Control lets you write 
custom apps using TCP or UDP 

There is also an async sockets control 
and a DLL wilh base64 A uu 
encode/decocte. Only £195. 


NET-INSTALL 

Distribute Software over the Web 
This la by far Ihe easiest way to distribute 
your apps & data files on the Web or 
your Intranet NET -Install eliminates Ibe 
multi-step process of download- 
decompreas-run setup 
Instead, an end-user simply clicks a link 
on your Web page and software is 
Installed on their system - Its that simple. 
AH they need is the NET4nslalt plug-in 
tor Netscape 2 (Win 16 or 32) r and atl you 
need Is the NET-tostell Publisher's Toolkit 
at £235. 


Mr PROGRAMMING 

_r o o f ,y 

Ada 

Assemblers ; 

[ Basic 

C/C+ + 

1 Comms 

Cross Dew 

Custom Controls 

Database 

Debuggers 

Delphi 

Editors 

Fortran 

Graphics 

GUI 

Linkers/Localers 

Lisp 

Modula-2 

Multi-tasking 

Pascal 

Prolog 

Smalltalk 

SQL ; 

Version Control 

Visual Programming 

Windows 

Xhase 

We stock ninny items for which there is ; 

no space m these edvertfsemenfs, l 
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The CAPI Puzzle 


The German version of Windows 95 
includes support for CAPI 2.0; other versions don’t. 
By Bob Emmerson and David Greetham 



(NDIS) driver and the board maker’s corresponding ISDN driver 
(see the text box “ISDN and Windows 95” on page 40IS S). 

“The CAPI subsystem is one possible implementation of the 
CAPI 2.0 standard,” says Hans-jurgen Ortmann, ISDN software 
project manager at AVM (Berlin, Germany) and chairman of 
the CAPI Association. “But we recommend that users of our hard¬ 
ware deploy our 32-bit driv¬ 
ers and not the subsystem. 
Full and secure functional¬ 
ity can be guaranteed only 
if the drivers and controllers 
are produced by the same 
manufacturer,” he explains. 

Because it’s based on a 
detailed technical specifica¬ 
tion—not a set of DLLs— 
CAPI is an open standard. Its 
specification includes low- 
level ISDN protocols {Layers 
l throu gh 3 ), a set of message- 
handling prescriptions, and 
OS-specific kernels. 

However, CAPI is open 
to manufacturer-specific fea¬ 
tures, and there’s nothing to 
stop an ISDN board manu¬ 
facturer from developing a 
bundled software and hard¬ 
ware solution to add more 
functionality. This means 
that the specification can be 
interpreted in different ways 
by different vendors andean 
cause incompatibilities be¬ 
tween the communications 
software and ISDN hardware 
from different vendors. 

The CAPI subsystem of Win 95 doesn’t support any vendor- 
specific functions. This may be one reason why some German 
vendors initially didn’t like the Win 95 CAPI subset. They also 
may have feared Acotec, an ISDN system vendor and co-devel- 
oper of the subsystem, would gain a competitive advantage. 


CAPI Subsystem Uses NDIS 

The CAPI subsystem employs Microsoft’s NDIS drivers and sets 
up the board as a LAN network card. Thus, the installation pro¬ 
cedure of an ISDN board is the same as that for network boards. 
But users won’t find any installation assistance for ISDN in the 
Win 95 on-line help. The subsystem lists the products of veil- 


m s ISDN the ideal platform for voice, fax, and video 
telephony that will replace analog phone systems? 
Or is it a medium for connecting computers and 
LANs? The answers likely depend on which side of the 
Atlantic you’re on. Microsoft GmbH, the company’s German 
subsidiary, added fuel to the debate when it included an ISDN/ 
Common-ISDN API (CAPI) 
subsystem into the German 
version of Windows 95. 

CAPI was developed by a 
group of German ISDN board 
vendors to access ISDN hard¬ 
ware in a straightforward 
manner. The latest version, 

2.0, covers all ISDN services 
{data, voice, fax, and video 
telephony) and has interfaces 
for DOS, OS/2, Unix, and Win¬ 
dows 3.x, NT, and 95. 

CAPI 2.0 was officially ap¬ 
proved by the European Tele- 
communi cations Standards 
Institute (ETSI) last year; it 
now coexists with the French- 
led PCI ISDN API, which re¬ 
ceived ETSI approval earlier. 

Major telecommunications 
players, such as Siemens and 
Deutsche Telekom, have sup¬ 
ported CAPI for several years, 
and such companies as No¬ 
vell and Lotus have imple¬ 
mented the interface In their 
software products. 

The German ISDN mar¬ 
ket, which has50,000 B-chan- 
nels coming on-stream every 
month, is seen as the most important in Europe. The German 
communications industry has several years of rock-solid expe¬ 
rience with the early data-centric CAPI 1.1 standard. This is the 
reason why Microsoft GmbH decided to implement a CAPI-com- 
pliant ISDN subsystem, which it jointly developed with Acotec 
(Berlin, Germany), into the localized version of Win 95. 

German Win 95 users can now install and run ISDN hardware 
in two ways. Some ISDN board vendors ship their products 
with 32-bit CAPI drivers; provided there are no incompatibility 
issues between the hardware and communications software, it’s 
a fine solution. The other way deploys the CAPI subsystem that 
contains Microsoft’s Network Driver Interface Specification 
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dors who cooperated with Acotec and Mi¬ 
crosoft in time for the release of Win 95. 
Boards that are not listed have to be in¬ 
stalled with the manufacturer’s driver disk. 

Not all board vendors supply their 
own 32-bit CAPI 2.0 drivers, which means 
that users of non-German versions of Win 
95 can’t install these boards as a CAPI 2.0 
device unless they buy the subsystem from 
Acotec. The only other choice these users 
have is to install 16-bit CAPI 1.1 drivers 
at the DOS level, which results in signifi¬ 
cantly lower functionality. 

Networking Support 

In March, Microsoft launched a suite of 
ISDN drivers for Win 95. But the ISDN Ac¬ 
celerator Pack, which is not CAPI com¬ 
patible, increased the confusion. Euro¬ 
peans tend to view ISDN as a replacement 
of the plain old telephone service (POTS), 
while in the U.S. ISDN is treated as an In¬ 
ternet solution. 

These different views persist when it 
comes to integrating ISDN with Win 95. 
The Microsoft U.S. view on ISDN is clear¬ 
ly network-centric. “ISDN is [only] one 
more network-transport [medium], like 


ISDN and 
Windows 95 

T he German version of Windows 95 
includes an ISDN/Common-ISDN 
API (CAPI) 2.0-compliant subsystem 
(called the CAPI subsystem) that invokes 
Microsoft’s Network Dnver Interface Spec¬ 
ification (NDIS) drivers: the application 
then sets up the board as a LAN network 
card. Products from vendors who coop¬ 
erated with Acotec and Microsoft in time 
for the release of Win 95 in Germany are 
listed but are not detected automatically. 
You install boards that are not listed by 
using the manufacturer’s disk. You then 
select the relevant card and the Acotec 
CAPI 2.0 protocol in a procedure that's 
similar to installing a LAN card. 

The use of NDIS has given rise to criti¬ 
cism in Germany. Why use network driv¬ 
ers if the user has no need to network? It’s 
a good question, and Microsoft GmbH's 
answer is that it was a way of getting appli¬ 
cations to talk to a wide range of boards. 

The subsystem concept lets boards co¬ 
exist in the same way as NDIS-managed 
network cards do. However, the practical 
benefit of coexistence is not obvious to 
the average user. 
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International 


Communications Interfaces 

Supports 

TAPI 

CAPI 

ISDN Accelerator 
Pack 

Voice mail 

✓ 

✓ 


Voice and speakerphones 

✓ 



Fax Group 3 

✓ 

✓ 


Fax Group 4 


✓ 


Eurofile transfer 


✓ 


64 Kbps 


✓ 

✓ 

B-channel bundling (128 Kbps) 


✓ 


Remote access 

✓ 

✓ 

✓ 

*/= yes. 




X.25, Ethernet, Token Ring, or ATM, 

'’says 

that’s the > 

only way to include changes or 


Charles Fitzgerald, ISDN program man¬ 
ager at Microsoft U.S. 

The confusion surrounding ISDN in 
the German market comes from the fact 
that Microsoft’s U.S. view prevails. Mi¬ 
crosoft designed the ISDN Accelerator 
Pack for remote access via ISDN under 
Win 95. It’s based on Microsoft’s WAN- 
NDIS interface and therefore provides 
functionality for networking only; it does 
not support voice and multimedia capa¬ 
bilities, as CAPI does. 

Currently Win 95 is missing the driv¬ 
ers that bind Microsoft’s Telephony API 
(TAPI) and MAPI interfaces to ISDN. “Mi¬ 
crosoft gives each application its own API, 
but what’s needed is a general commu¬ 
nications architecture for dial-up links,” 
says Christian Liihrs, marketing manag¬ 
er of Stollmann E + V (Hamburg, Ger¬ 
many), a founding member of the CAPI 
initiative. “CAPI has this flexibility, even 
if it lacks extended voice capabilities,” 
he adds. 

Some members of the CAPI initiative 
suggest that CAPI could be made an exten¬ 
sion of NDIS for dial-up networks and that 
it could be accessed with different appli¬ 
cation interfaces. Microsoft GmbH agrees 
that the current situation can’t be the Final 
solution. Says Juergen Schwertl, Micro¬ 
soft’s ISDN coordinator: “We need to bind 
TAPI, MAPI, and NDIS to ISDN.” 

But he adds that making CAPI an ex¬ 
tension to NDIS is not the way Microsoft 
will go. “This would add the burden of 
protocol implementation and mainte¬ 
nance to the NDIS driver. Software pro¬ 
tocols should remain in the OS, because 


add functionality and stay compatible 
with existing hardware,” he explains. 

It’s obvious that a lot of political po¬ 
sitioning and posturing is going on. Mi¬ 
crosoft and the German-led CAPI camp 
are coming from different directions, with 
different objectives and agenda. Currently 
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neither party has all the answers, but Mi¬ 
crosoft has gone where the money is and 
is supporting data-centric ISDN use for 
Internet access. 

Multiple APIs for communications un¬ 
der Win 95 is surely not the long-term 
answer. It only postpones the day when 
any application can communicate seam¬ 
lessly over whatever medium is available: 
LAN, PSTN, ISDN, GSM, or satellite. □ 

Bob Emmerson is a BYTE correspondent who 
is based in Eindhoven , The Netherlands. David 
Greetham is a consultant with Greet ham Asso¬ 
ciates (Turnhout, Belgium). You can contact 
them a7 73252.1364@compuserve.com and 
at editors@bix.com, respectively. 
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43,000 PRODUCTS — ONLINE ORDERING 


Multimedia 

SoundBlaster3? PlugNPloy IS? 

Moaomedio Director Studio _910 

Proximo Ovation 820 Active .. .2375 
Rodius VidecVison Studio ... .2457 
lurtte Beach 8X MM Upgrade Kit .360 
Truevision tnrga 2000 .4000 

Backup 

Colorado Tarnvan 1000 Internal .155 
Exabyte 4200C 4 GB l/E .880/1000 
Exabyte 8505 8MM10GB Int .1900 
Exabyte 8505 8MM 106B Ext .2200 
HP OAT 2/4/8-166B 562/660/847 
IOMEGA 1AZ1GB Internd. .499 
IOMEGA ZIP SCSI 100MB Extend 199 

CAD 

Autodesk 30 Studio ReM . .2129 

Cakorm 12x12 Cordless.235 

Calcomii 12x18 Cordless . .. .360 
CMcomp CM Ihermd E Sue . .6600 
Cckornp DM 600 E-Size .10000 
NtmarucGndMaster 50X60 ...700 

SummoSketch III 12x12.235 

Surrano5ketdi MGrid III 44x60.7939 

Computers 

DEC A-Stohon4/?66 64M/TG 11000 
ALR Rewl 0-SMP lOOMhi .5087 
ALR Rewl PCI/EISA lOOMhz .2640 
Intel MB Endeavor w/sound . .235 
Intel Atlantis 166 soimd+VGA . .326 

Intel Auiora Board.800 

vr/Pentium Pro 200 .... 1750 
Stnrtite 256K PI w/CPU PI 00 .294 
Stable ?56K PI w/CPU P20Q . .327 


Pentium" 

■processor 

and Pentium Pro: TOO LOW to print! 


Modems/FAX 

BOCA 14.4/14.4Int/Ext.... 74/90 
BOCA VfAST28.8V.34 

Int/Exi. 159/181 

ETKH 28.8 V.34 brt/Exf.. 120/148 
Hayes Optimo 28.8V.34 370/430 

Intel SatoFaxton 500 Int. ... 420 

Miitifedi 2834BL.248 

Shivo Net Modem .1010 

Supra 28.8 V.34 Ext Express 134/156 
US* Courier V Everything .348.372 
US* Sports 78.8 V.34 l/E. 168/188 
US* Courier ISON Int/Ext . 599/665 

US* Sportster ISON Int.360 

ZyxolElite 28641 STModd ... 550 
Zyxel All MODELS.CALL 


Ail Upgrades — A51, Apple, Compac, 
DEC. HP, IBM, Sfcon Graphics. SUN, 
Toshiba 



Hard Drives 

—CALL for today's price!— 

Conner CFS 850A .185 

Conner CFS127 SA.209 

Cornier CFS1621A.252 

WD IK 850 1.6G/2.16/2.5G 

.187/264/352/430 

Quantum Ados 2GB SCSI.625 

Quantum Grand Pitcx 4G8 Wide .890 

ConnetCFF? 105 SCSI.525 

Conner CFP4207S.870 

SeagateST410800N9GB ....1900 
SeagateST410800W9GB ...1950 

Graphics Cards 

ATI Winboost DRAM PCI OEM 

IMB/2MB .107/125 

ATI PRO Turbo PCI/VL8.255 

Diam Stealth 3240XL 2MB PCI.. 338 
Matrox Millen 30 2MB PCI OEM 277 
Matrox Millenwim 30 4MB ...455 
Number 9 Imagine 128 4MB PCI 630 
Number 9 GXE 64 Pro 64 4M PCI 550 
Number 9 771 Molion 4MB PCI. 450 
OrcW Kehm? MB 64-bit VLB . 158 

Controllers 

Adoptee 2940UW PCI Kit.335 

Adaptec 2742A EISA SCSI.300 

AdoptBC 3940 PCI Multichannel Kit405 
Magic KT946C SCSI PCI 101... 230 
QlogkFastSCSlPCI ... . .118 

Qlogic FcstSCSl EISA/PCI . 200 


CPU 
(Intel, 

Cyrix, AMD, 

DX4, PENT) .CALI 

SIMM AIL CONFIGURATIONS .. CAU 

Network 

Novell Netware 3.17/4.1/Sn .CAU 
3COM Ethedinfc III Combo 115 
3COM Fast lOOMbs TP PCI 3?Bit 158 
3COM LmkB 12Port lOOMbs Hubl930 
Cisco 4 Port Router V.35/X.21 .1690 
Gondol ISOH-TA-1 RS237 Adopt® 765 
Intel ElherExpress Pro PCI 100 .210 

NE 2000 Compatible.35 

NE 2000 Plus .75 

NE 5500 .110 

SMC EtherE7-C0/TP/Cbo .88/88/98 

SMC EtherlZPCI Combo.159 

SMC EiherfWerPCI IO/100Mbit 1 S3 
ThosC Fiber Optx lOOMhil .125 
ThosC Nielligenr 10/100 PCI... 315 
5 PACK/2OfAQ(/50fACK/100-PACK 

OS/Etc. 

Windows NT 3.51 Serve.640 

OS/2 3.0 Warp CD-ROM.140 

Sun JAVA Workshop NT . .200 

Sun Netscape Commerce.690 

Solaris DT.480 

Sokunet .230 

Windows 95 on CD .90 

Sun Firewoll Lite ..3400 

AU OS ovmtaMe • p/ease call for price 

CD-ROM/Optical 
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Best CASE Scenario: 
Choosing 00 Methods 

Pairing an OO CASE tool to a flexible method 
can link source code closer to applications design. 

By Dick Pountain 



S he basic idea behind CASE tools is as simple as it is 
ambitious: Support the whole development process 
through a graphical notation, from analysis of design 
to implementation, and derive the complete code 
from the corresponding diagrams. But traditional CASE tools 
have not delivered on this holistic, model-driven development 
promise. Though object ori¬ 
entation moves CASE tools 
closer to this paradigm, 
developers have yet to effect 
a fully automated process 
that can turn specifications 
into executable programs. 

What today’s traditional 
and object-oriented (OO) 

CASE tools don’t have is a 
methodology that automati¬ 
cally keeps the model and the 
program in step with each 
other. However, with most 
OO methods, it is possible to 
automatically maintain con¬ 
sistency between the source 
code and the corresponding 
data and process diagrams, 
even when either of them is 
changed. The actual coding 
still requires some manual 
intervention. 

00 CASE Methods 

A key feature shared by all 
OO-programming (OOP) sys¬ 
tems is that they recognize a 
clear distinction between 
data (objects) and action on 
that data (methods), and 
most of them encourage the reuse of both data structures and 
actions through inheritance. OO CASE tools exploit this clean 
separation by using two kinds of models to specify a system. 

The object structure model describes which objects will appear 
in the system (and their attributes and relationships that persist 
over time). The object behavior model describes the way the 
objects respond to external events and how their states change 
as a result. 


The object structure model corresponds fairly closely to the 
data-modeling function of older CASE tools, which was their 
most successful aspect. In this first step of a development proj¬ 
ect, you draw diagrams that connect real-world objects and their 
relations (typically, customers and orders) with class hierarchies. 

In such diagrams, each symbol representing an object can 

have several internal slots 
that represent named attri¬ 
butes (e.g., customer ID or 
address). Such diagrams map 
easily onto the syntax of such 
typical OOP languages as 
C++, Smalltalk, and Visual 
Basic 4. Therefore, almost all 
OO CASE tools are capable of 
automatically generating 
class templates that have all 
the necessary data declara¬ 
tions already in place. 

Finding the 
Right Model 

The object behavior model, 
which describes the process¬ 
ing that the system performs, 
is more complicated to pro¬ 
duce, and the variety of tech¬ 
niques employed is far wider 
than in data modeling. The 
most important techniques 
are state-transition modeling , 
event-flow modeling , use- 
cases modeling , and respon¬ 
sibility -and-collaboration 
modeling (see the text box 
“Behavior-Modeling Tech¬ 
niques” on page 40IS 13). 

It’s not as easy to translate behavioral diagrams into method 
code as it is to translate data diagrams into class templates. Most 
of the OO CASE tools that perform code generation have to insert 
much meta-information—in the form of specially formatted com¬ 
ments—into the generated code. This can make it more difficult 
for programmers to understand the source code and may mean 
that large expanses of the code are declared “do-not-touch” and 
must not be modified manually. Furthermore, most of the OO 
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CASE tools generate only the prototypes 
for C+ + member functions, leaving their 
code bodies to be added manually. 

Often, none of these behavior-model- 
ing techniques are strong enough to be 
used on their own, and OO CASE meth¬ 
ods tend to apply two or more of them in 
conjunction to provide different views of 
the model. State transition and event flow 
seem to be more favored for modeling 
real-time and embedded systems (or 
telecommunications networks). The 
plain-language descriptions of use cases 
are especially suited to business applica¬ 


tions, where end users must understand 
the notation used to model their working 
practices. However, because use cases can 
also be less precise, they are frequently 
assisted by a more rigorous method (e.g., 
an event-flow chart). 

The 00-Method Confusion 

More than 50 OO-code design methods 
make tool selection a real Babel and split 
the developers’ community into camps of 
believers and nonbelievers in a certain 
methodology. Named mostly after their 
authors, they combine some of the data- 


and behavior-modeling methods men¬ 
tioned above. 

Some of the better-known design 
methods are Rumbaugh’s Object Mod¬ 
eling Technique (OMT), the Booch 
Method, Jacobson’s Use Cases, Shlaer/ 
Mellor’s Object-Oriented Analysis 
(OOA), Martin/Odell, Coad/Yourdon’s 
Object-Oriented Analysis and Design 
(OOAD), and Wirfs-Brock’s Responsibil¬ 
ity-Driven Design (RDD). 

Because of these vying methods, many 
OO CASE tools support three or four of 
the most popular to serve different camps. 
Other tools include sophisticated meta¬ 
modeling facilities that let users create and 
maintain new design methodologies or 
customize the notation used by an estab¬ 
lished method to support their own needs. 
At the upper end of the market, tool ven¬ 
dors sell consultant services and training 
along with software in order to help devel¬ 
opers cope with the sheer proliferation of 
OO methods. 

Another approach to make the tool 
market more transparent is the current 
collaboration of the authors of three of 
the leading methods—James Rumbaugh, 
Grady Booch, and Ivar Jacobson—to pro¬ 
duce a single Unified Method that will be 
launched later this year. If vendors decide 
to accept the Unified Method as a stan¬ 
dard, chances are good that the OO devel¬ 
opment community will be less frag¬ 
mented soon. 

Anatomy of an 00 
CASE Tool 

A typical OO CASE tool setup is based on 
a shared repository that contains all the 
components of the model being built (i.e., 
the graphs, diagrams, and the internal rep¬ 
resentation of the model). Some products 
store this repository data in a propri¬ 
etary format; others implement it using 
industry-standard relational or object 
database engines. 

The programmer can view the con¬ 
tents of the repository via editors or 
browsers to create the analysis and design 
diagrams, which may include object- 
structure, data-flow, event-flow, process- 
hierarchy, state-transition, and collabo¬ 
ration diagrams. Also plugged into the 
repository are report generators and doc¬ 
umentation tools, and an interface to the 
compiler and development system for the 
OO language being used to implement the 
project. 

A new feature in the latest versions of 


The first desktop u 



Finolly, there's o UPS that 
belongs on TOP of your desk ond 
not by your feet. 

MINUTEMAN's new Pro Series 
packs a host of new features and 
unprecedented power protection 
in a tiny, ergonomic package, plus 
an unmatched three year-warranty. 

Good looks may go a long way 
for some desktop products, but the 
Pro Series has so much more to 
offer PCs, servers, networks, ond 
even telecommunications equipment: 


• Fill protection from spies and surges 

• Battery backup during blackouts 

• FAX/modem/data line protection 

• Available with power management 
software (280 VA and above) 

• Hot-swappable batteries 

• Automatic battery management 

• Intelligent microprocessor 

• SNMP-reody (280 VA and above) 

• Models range from 200 VA to 
1400 VA 


Minutemon is the first company to 
offer you a smart UPS with automatic 


Loll us to find out more about 
MINJTFMAN's New Pro Series, ond see 
why we say its the fat UPS to reoch 
the desktop. 


UNNR3HUPVILE POM4S 9UPPUB 

800 - 238-7272 

www.minuteman-ups.com 


MINUTEMAN UPS * 14S5 UMay Drive • Carrollton, TX 75007 • 

Phone: (214) 446-7363 • fax: (214) 446-9011 • 24 Hour Info by fax (800) 263-3933 
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Behavior-Modeling Techniques 

Behavior modeling is the more complicated part of the design process with CASE 
tools. The majority of tools use one of the following techniques: 


each object as a state machine that can be in one 
of a number of possible states, and which external events can drive from one state to 

describe the way events flow between objects* form 
of charts with a time axis. These diagrams show the response of each object In I he 
system to receiving a particular event at a particular time. A widely used event-flow 
notation is the Message Sequence Chart (MSC) defined by the ITU’s 2120 standard. 

are textual descriptions of what the system is 
supposed to do from the point of view of a user (e.g., "Enter the customer ID, and the 
customer address appears in Form 1"). 

H describes the relations 

between objects in contractual terms; which groups of objects will collaborate and 
what tasks each is responsible for performing on behall of the others. 


most OO CASE tools—which brings them 
closer to the model-driven development 
paradigm—is some degree of reverse¬ 
engineering ability. This means that they 
can take the source code for an existing 
project (in C++, C, Smalltalk, SQL, or 
sometimes even COBOL) and extract from 
it an object model that can then be edited 
and used to further modify the system or 
build a whole new system. Some OO CASE 
tools also maintain bidirectional live links 
between the source code and the model 
(i.e., any changes that are made to the 
source code will be reflected in the model 
and vice versa, a feature that is often called 
round-trip engineering). 

One of the most widely touted advan¬ 
tages of using object technology is that it 
corresponds more closely to the real 
world than do other programming para¬ 
digms. This means that you can, in prin¬ 
ciple, describe systems in a language close 
to natural language: Take an English (or 
French, or German...) sentence that 
describes a transaction, pick out the nouns 
to become your objects, the adjectives to 
become their attributes, and the verbs to 


become member functions (in C++) or 
methods (in Smalltalk). If you choose your 
sentences wisely, this procedure does 
indeed work, and several OO methods are 
based on it. One of these methods is 


HOOD from the European Space Agency. 

KISS (which stands for Kristen Infor¬ 
mation and Software Services), a method 
invented by Gerald Kristen, takes this idea 
further. It starts from a natural-language 


E U T R 0 N 


COMPUTER SECURITY 



PROTECTING SOFTWARE 
THE SAFE WAY 


SMARTKEY PLUS is the professional protection 
system against illicit duplication of software. 

The intelligent hardware key is plugged into 
the PCs parallel port: protected programs 
cannot be run without it. 

Using programmable security codes, 

SMARTKEY PLUS protects software running under 
DOS, WINDOWS, WINDOWS95, WINDOWS/NT, 
OS/2, UNIX, AIX, UNUX. 

SMARTKEY PLUS comes in different models to 
protect any type of environment, from PC to LAN, 
whatever the application, from the simplest to 
the most sophisticated and demanding. 


Unique personal code 

Memory up to 448 bytes 

Programmable algorithms 

Protection through linkable drivers or 
automatic .EXE files protection technology 

LAN license control 

High security ASIC technology 

Fully transparent to parallel port use for 
printers, pocket network adapters, 

5CSI adapters, etc. 

Daisy-chainable 

In compliance with EU 89/336 standard (EMC) 



EUTRON 24048 Treviolo Bergamo Italy - Via Gandhi, 12 Tel. +39-35-201003 Fax +39-35-201277 - e-mail eutron@mbox.vol.it 

■ Belgium: Akkermans 03-2338826 ■ Bulgaria: Vilmat 02-764533 ■ Finland: Dalma 90-2711800 ■ France: Logidata 1-46454546 

■ Greece: Inter Engineering 041-531363 ■ Hungary: Montana-Kriptologia 1-26911911 Poland: Gem Computers 022-261576 1 

■ Slovenia: Stubelj 065-63215 ■ Sweden: JM Data 042-238444 ■ Spain: Larcu 91-7952413 ■ The Netherlands: Akkermans 0464432424 I 
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textual description of the system and per¬ 
forms a grammatical analysis on it to 
extract subjects, predicates, active objects, 
passive objects, prepositions, and other 
parts of speech; all these entities translate 
into types and classes in the KISS object 
model. 

Using these entities, KISS goes through 


a 12-stage process that involves analyzing 
communication between subjects and 
work flow and then creating a succes¬ 
sion of models in which each model works 
on the previous one by adding more detail 
or removing ambiguities. The process cul- 
minates with designs for screens and 
reports. 

Obviously, a program specification 
modeled by KISS can easily be understood 
by people who are not computer-literate 
enough to understand graphical nota¬ 
tions. Another advantage of KISS, accord¬ 


ing to a Butler-Bloor report about OO 
methods, is that it “creates a logical 
model that is both more semantically 
complete and more semantically accurate 
than other OO methods,” but at the price 
of being more prescriptive and less casual 
than some others. However, at present, 
only Paradigm Plus from ProtoSoft (Hou¬ 


ston, TX) supports KISS among other 
methods. 

Different Views 
on One Model 

Another method that has some advan¬ 
tages but that hasn’t been accepted too 
widely is Trygve Reenskaug’s OOram. 
Reenskaug worked at Xerox’s Palo Alto 
Research Center (PARC) in the pioneer¬ 
ing days of 1978 and 1979 and based 
OOram on the Model-View-Controller 
schema that also underlies Smalltalk. 


OOram is supported by the CASE tool of 
the same name from Taskon. 

OOram describes a system by a single 
model, onto which you can take many dif¬ 
ferent views. It allows you to build com¬ 
plex models by combining simpler ones 
in arbitrary ways, with the advantage of 
not being confined to simple hierar¬ 
chies. OOram offers a total of six views 
onto a central object model—collabora¬ 
tion, semantic, scenario, process, finite- 
state machine, and methods specification. 
Each one is represented via a different dia¬ 
gram tool. The system supports devel¬ 
opment in these languages: Smalltalk, 
C++, Eiffel, and SDL (see “RAD for Real- 
Time Apps,” May BYTE International). It 
offers round-trip-engineering facilities 
from these languages. 

CASE Tool 
for Visual Basic 4 

One of the first OO CASE tools that is 
based on Microsoft’s Visual Basic 4.0 
and OLE Automation is Select Enterprise, 
from Select Software. The product is 
available in two different versions. One 
generates Visual Basic; the other one gen¬ 
erates code for Forte, which is an OO 
fourth-generation language (4GL) for 
client/server development. The VB ver¬ 
sion also generates SQL DDL and C + + 
header files and skeleton implementation 
files, and it can reverse-engineer from 
C+ + code to produce a “first-cut” model 
that captures attribute and operation 
names and inheritance trees. Select Soft¬ 
ware says that more generators for Del¬ 
phi, PowerBuilder, and SQL Windows will 
come soon. 

Select Enterprise supports Rum- 
baugh’s OMT method in combination 
with Jacobson’s Use Cases and a Busi¬ 
ness Process Modeling facility that works 
from organizational structure charts. 
There are several add-on tools for Select 
Enterprise, including an object animator 
that lets you step through a Jacobson 
interaction diagram and shows the objects 
involved in each use case as pictures, with 
marquee-style moving lines represent¬ 
ing the messages between them. 

Select Enterprise stores its object 
model in an OLE-based repository so that 
any software that supports OLE Automa¬ 
tion (e.g., Word or Excel) can have read 
and write access to the model data. Select 
Enterprise invokes the VB development 
environment to allow you to partition the 
application that’s under construction into 



A generic OO CASE tool is based on a central 
repository holding the object model. 


From Natural Language to Object Model 

The O Client 
sends a message 
to the © Deposit, 
while © Account 
and Q Counter 
inspect the 
identity of the 
Client, then send 
the result to the 
Deposit, which in 
turn prompts the 
Client. 


The KISS method converts natural language (here, the client 
deposits into an account at the counter) into object specifications. 
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Object Engineering Workbench lets you model object relationship 
diagrams hot-linked to the class inheritance hierarchy diagrams. 


components (forms and skeleton class 
definitions), which get registered as OLE 
objects. You can reverse any changes that 
are made to the VB code back into the 
model, but this synchronization is not 
automatic and does not transfer type 
information. 

Create Your Own Method 

The Finnish company MetaCase Con¬ 
sulting describes its MetaEdkH- product 
as “the chameleon of CASE tools,” which 
accurately pinpoints the program's 
strongest feature: It can support all exist' 
ing OO design methods and enables you 
to create new ones* The tool comes with 
predefined support for 12 OG-, struc¬ 
tured-, and business-modeling methods, 
including OMT, Booch, Fusion, OQA, and 
OOAD. 

Its method-modeling editor lets you 
combine elements of these methods or 
devise completely new ones by defining 
graphical diagrams from which code def¬ 
initions are generated to be compiled by 
a method compiler. MetaEdit+ includes 
a generic diagram editor for drawing all 
sorts of graphs, and matrix and table edi¬ 
tors for handling design information as 
tables or forms. MetaEdit+ is written in 
Visual Works Smalltalk and comes with 
predefined code generation for Smalltalk 
and C++. However, you can modify the 
report browser to generate other target 
languages. 
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Focus on the Source Code 

Object Engineering Workbench (OEW) 
for C + 4- and Java is not exactly a full 
CASE tool. It is closely centered on the 
project source code. It takes all parts of a 
C + + project—including header files, 
include files,and class libraries—and pro¬ 
duces from them an object model of the 
whole project, using a sophisticated C+ + 
parser that lies at the heart of the product. 

OEW lets you add objects incremen¬ 
tally to a project, and its powerful parser 
enables it to reverse-engineer external 
class libraries* It offers two graphical 
views onto the internal model, an abstract 
view called the object relationship dia¬ 
gram, and a separate window that shows 
the class inheritance hierarchy diagram. 
Both these views are hot-linked to the 
source code window, and you can edit the 
structure of a project by dragging and 
dropping classes, member functions, and 
slots between any of them, while OEW 
automatically keeps the views in sync* 

Additionally, it automatically gener¬ 
ates C+ + headers and method templates 
from symbols you add to the object rela¬ 
tionship diagram, and it enables you to 
complete writing the method bodies with¬ 
in the same environment* Though OEW 
doesn't currently support any CASE 
method, its object relationship view is 
based on an OO extension of entity-rela¬ 


tionship modeling. However, Innovative 
Software announced that OEW w ill sup¬ 
port the Unified Method and become a 
full CASE tool by the end of the year. 

A Hard Choice 

Given the size and depth of these prod¬ 
ucts, choosing an OO CASE tool cannot be 
an easy matter. There is no simple way to 
prescribe which method is most likely to 
prove suitable fora particular job. Adopt¬ 
ing a full-blown OO CASE method means 
abandoning casual and ad hoc analysis 
and design practices, which may require 
a large change in the programming cul¬ 
ture of an organization* But the rewards 
far outweigh the inconvenience. 

Over the next few years, we will see a 
degree of object-modeling ability begin¬ 
ning to appear within the integrated 
development environments (IDEs) of such 
languages as C+ + and Smalltalk, and ap¬ 
plications generators like PowerBuilder* 
The same is true for such visual pro¬ 
gramming languages as Microsoft's Vi¬ 
sual Basic and Borland's Delphi, which 
are taken even more seriously for large- 
scale client/server applications* In this 
case, OO CASE tools without code-gen¬ 
eration capabilities will be hard to sell* 0 


Dick Fountain is a longtime BYTE contributing 
editor based in London. You can reach him by 
sending e-mail todickp@bix.com. 
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Asian Internet Fever 

Pent-up demand strains the infrastructure. 

By Mark LaPedus 



will connect to other backbones, nor is there a sign of compati¬ 
bility, analysts say. Still, the move to deploy these backbones in 
Asia will help alleviate the ILS.-centric topology, says Nicholas 
Lee, chief executive of Pacific Internet, one of Singapore's largest 
ISPs and a member of the ABONE consortium. 

“In time, the use of the Internet will double or triple in Asia, 1 " 

Lee says. “What’s going to 
happen in the next five 
years is that the ratio of 
Internet data moving from 
Asia to the United States 
will be reduced from 80:20 
to 70:30, and perhaps 60:40 
in the years to come*" Com¬ 
merce and trade will drive 
this trend, he adds. 

It will take some time 
before Asia is capable of 
supporting electronic com¬ 
merce through the Internet, 
but businesses are certainly 
aware of the potential* The 
worldwide Internet market 
(with World Wide Web 
access) is projected to grow 
from 8 milli on users in 1995 
to 80 million in 1997, 
accord ing to fi gu re s from 
U.5. Internet software sup¬ 
plier Aim net, Asia’s Inter¬ 
net end-user base could 
grow from around 2*1 mil¬ 
lion in 1995 to more than 
6*5 million in 1997,Aimnet 
projects. This is based on 
the estimated number of 
users in China, Hong Kong, 
Indonesia, Japan, South Korea, Malaysia, the Philippines, Sin¬ 
gapore, Thailand, and Taiwan. 

Not every Asian nation will benefit from the Net. Many lack 
digital phone lines or circuits to support Internet connectivity. 
Some cannot afford it: ATI connection, if available, runs $15,000 
per month. Necessary equipment starts at more than $30,000. 
japan is the most advanced regarding Internet usage, with 
more than 300 ISPs serving ] .6 million users last year, according 
to Aimnet. In contrast, Vietnam’s Internet base is estimated to 
be 300 users, with the government the sole ISP. 

Another limiting factor is language. English is the de facto 
standard on the Internet, but one-third of the world's popula- 


m n the early part of tills decade, many countries in Asia 
began to formulate plans to build their own wide- 
scale information networks. With the ability to gain 
access to the Internet, many nations are now con¬ 
structing parts of what they hope will become a commercially 
successful Asia-wide information superhighway. 

At present, few backbones 
extend between Asian cities. 

About 80 percent of Asia's 
Internet traffic is first routed to 
servers in the U.S., then 
bounced back to the region. 

Furthermore, most Web sites 
arc still situated in the U.S. 

Asian Internet users rou¬ 
tinely suffer connection delays 
and data traffic jams—even in 
the most advanced nations, not 
to mention developing coun¬ 
tries that have outdated phone 
systems and networking 
schemes* To alleviate these 
problems, several Asian carri¬ 
ers and regional Internet ser¬ 
vice providers (ISPs) have 
recently formed alliances to 
install the first high-speed, 
meshed backbones in the 
region. 

Backbones currently being 
deployed in Asia include: 

• A consortium led by Hong 
Kong Supernet, Singapore's 
Pacific Internet, Japan's Sum¬ 
itomo, and the Internet Initia¬ 
tive of Japan (ITJ) announced 
last spring an Asian backbone, 
dubbed ABONE. The group is setting up T1 and Et links that 
run at L544 Mbps and 2.048 Mbps, respectively. 

• Both TI and El fines connect a recently formed group led 
by Japan's CSL and KDD, Hongkong Telecom, Macao’s CTN, 
Singapore’s Singnet, and Taiwan’s Directorate General of 
Telecommunications (DGT). Links are also planned for Australia, 
China, Malaysia, the Philippines, and Thailand* 

* AT&T, KDD, and Singapore Telcom announced plans to set 
up an asynchronous transfer mode (ATM) trial in Asia. 

• AT&T, IBM, and Global One are expanding their own pri¬ 
vate backbones in Asia* 

More links are expected. But not all, if any, of these links 
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Southeast Asia Plays Catch-up 

India and Vietnam struggle to upgrade only one ISP two years ago; today, it has 20, 
their phone infrastructures. sources say. Indonesia’s Internet market is 

expected to jump from 10,000 users in 1995 


O ne of the fastest-growing markets for the 
Internet is Southeast Asia, an area that 
covers India and Indonesia and other huge 
nations. Leading the way is Singapore, a city- 
state of only 2.8 million people. Of course, it’s 
easier to wire a city-state than, say, India, a 
country with 900 million people and a notori¬ 
ously bad phone system. 

Singapore’s three Internet providers- 
Cyberway, Pacific Internet, and SingNet-have 
completed the work on their own private back¬ 
bone that will provide faster service to the 
nation's 100,000 users. Called the Singapore 
Internet Backbone, the network is a single El 
(2.048-Mbps) line. In simple terms, the circuit 
will consist of a link from SingNet to Pacific 
Internet, one from Pacific Internet to Cyber¬ 
way, and a third from Cyberway to Singnet, say 
officials at Pacific Internet, which previously 
had a 128-Kbps link to Singnet. 

Aside from Singapore, Southeast Asia's 
Internet base is small because “PC penetra¬ 
tion in the region is very low," according to 
Janardan Menon, an industry analyst at 
Dataquest-Singapore. “India has only two 
ISPs, but the nation is starting to develop a lot 
of Web sites," he says. 

Indonesia, a country with more than 180 mil¬ 
lion people and more than 13,600 islands, had 


to 100,000 in 1997, according to Aimnet, an 
Internet software developer. Indonesia’s 
largest ISP is Radnet. Working closely with PT 
Telkom and PT Indosat, the nation’s state-run 
local and international carriers, respectively, 
Radnet offers various services, including sim¬ 
ple dial-up shell accounts, SLIP/PPP dial-up 
accounts, and connections of 2 Mbps. 

Other nations are getting into the act, includ¬ 
ing Malaysia, Thailand, the Philippines, and, 
surprisingly, Vietnam, a nation of some 74 mil¬ 
lion people and a per-capita income of only 
$180 per year. Vietnam’s telecommunication 
authority, Vietnam Posts and Telecommuni¬ 
cations (VNPT), will spend nearly $3 billion 
over the next few years to develop its phone 
infrastructure. One of the goals is to complete 
a fiber-optic network that connects the nation’s 
53 provincial centers. U.S. Sprint last year 
signed a deal with VNPT to set up and man¬ 
age Vietnam’s information superhighway, a 
program known as IT2000. 

In 1994, there were only 30 Internet users in 
Vietnam. By 1995, the number had grown to 
300. Vietnam’s state-run Information Tech¬ 
nology Institute is the gateway to the Internet 
in the nation. Vietnam’s ISP, Netnam, charges 
a one-time fee of $20, plus $60 for the first two 
months of service. 


tion uses character-based languages, many 
of which are not supported on the Web. 
There’s a push to support Chinese, Japan¬ 
ese, and other languages. “Chinese con¬ 
tent on the Internet is increasing, but 
Japanese is ahead of the game in Asia,” 
says Philip Wong, chief executive for Asia 
On-Line, a large Hong Kong ISP that 
specializes in developing Asian-language 
content on the Web. 

How content will develop in certain 
countries is an interesting issue. It’s well 
documented that officials in China and 
other countries view the Internet as a 
threat to social order. Any Chinese citi¬ 
zen who signs up for access must register 
with the local police and promise not to 
commit crimes against the state. 

The Sleeping Giant 

Countries in the Greater China region 
(China, Taiwan, and Hong Kong) are 
working to solve some basic communica¬ 
tions issues. China and Taiwan, for exam¬ 
ple, do not have direct sea, air, or telecom- 
munications links. Phone calls from 
Taiwan to China are diverted from the 
island to two long-distance carriers, either 
Japan’s KDD or Hongkong Telecom. 
Internet traffic from Taiwan to China usu¬ 
ally goes from the island to U.S. Sprint’s 
office in Stockton, California, and then 
bounces back to gateways in China. 

China is deploying an ambitious back¬ 
bone to link the entire nation of more than 
20 provinces, but it’s unlikely in the near 
term that most of the country’s 1.1 billion 
people will ever use—or hear about—the 
Internet. There are two types of back¬ 
bones deployed in China: commercial 
and academic. The most ambitious acad¬ 
emic faction is the China Education and 
Research Center (CERNet), which plans 


Total Internet Users 


in Asia 

1995 1997 
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Japan 

1,600:000 

3,500.000 

South Korea 100 f 000 

525.000 

Malaysia 

100,000 

495.000 

Singapore 

100,000 

495 000 

Taiwan 

70.000 

480.000 

Thailand 

35.000 

140,000 

Hong Kong 

32.000 

423,000 

Philippines 

20.000 

150,000 

Indonesia 

10.000 

100,000 

China 

15.000 

200.000 


to connect all of China’s universities, insti¬ 
tutes, and grade schools by the year 
2000. CERNet is developing its own pri¬ 
vate backbone. 

The commercial sector is also ambi¬ 
tious. In late 1994, China’s Ministry of 
Posts and Telecommunications (MPT) 
began to deploy a public data network 
backbone. The network, called the Chi¬ 
na Digital Data Network (CDDN), is basi¬ 
cally a fiber-optic link between Beijing, 
Guangzhou, and Shanghai. CDDN was 
supposed to be completed this summer, 
but some observers believe the backbone 
will not be totally operative until late 
this year or beyond. There is currently a 
fiber-optic link between Beijing and 
Shanghai, as well as a separate line in 
limited use. In the works is a fiber-optic 
line from Shanghai to Guangzhou. 

CDDN is linked into China’s 
provinces. From there, CDDN is allocat¬ 
ed or “split” into packet switching, Inter¬ 
net, or telephony services. Each provin¬ 
cial telecom is in charge of developing and 


providing its own backbones and services 
within the province. 

To talk to the outside world, Beijing 
and Shanghai have separate (and report¬ 
edly the only) gateways. Shanghai has an 
El link that extends to U.S. Sprint in Cal¬ 
ifornia. Beijing has a 256-Kbps link to U.S. 
Sprint and a recently installed “split El” 
line to MCI in the U.S. 

China Internet Corp. (CIC) also has its 
own regional backbone, dubbed CICNet. 
CIC has a 64-Kbps leased line that runs 
from Hong Kong to Guangzhou, which 
serves as the Internet-access backbone for 
its customers in China. 

CIC broadened its capacities and cus¬ 
tomer base in May by adding an Internet 
link with southern China’s main carrier, 
the state-run Guangdong Post and 
Telecommunications Administration 
(GPTA). GPTA had launched GNET, a 
regional backbone in the Guangdong 
province, in late ’95. By this spring, GNET 
had two separate El links from its hub in 
Guangzhou to a pair of southern Chinese 
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Double-Byte Languages 


Searching for in format ion is sometimes 
doubly difficult. 

E nglish-language software is written in 
what's called single-byte code. In contrast, 
Chinese, Japanese, and other character-based 
software products are written in double-byte 
code. “Double-byte code, as the name sug¬ 
gests, consists of bytes that when put togeth¬ 
er make a single character, as used in many 
Asian languages," explains Dion Wiggins, direc¬ 
tor of strategic development for Asia On-Line, 


a Hong Kong-based Internet service provider 
(ISP) that specializes in furnishing content in 
Chinese, Japanese, Thai, and other Asian lan¬ 
guages. 

Double-byte software, however, is some¬ 
times more expensive than single-byte pack¬ 
ages. Plus, it poses problems in machine trans¬ 
lation with single-byte-based systems, says 
Hong Chen, chief executive of Aimnet, which 
develops Internet software. 

Adds Wiggins: “When searching English 
data [on the Internet], you can search for part 


of a word. But this is not possible with double- 
byte character sets as the characters them¬ 
selves are the whole word.' 1 

Asia On-Line is developing a search engine 
based on neural network technology, "Neural 
networks learn from patterns and events, so 
when the same or even a similar event happens, 
it can make decisions based on previous 
events. If you apply this technology to a search 
facility, it can be used for any language, includ¬ 
ing all double-byte character sets and English " 
Wiggins says. 


cities: Foshan and Shantou, By the end 
of this year, GNET plans to connect into 
23 cities in the southern province of 
Guangdong, according to Aaron YX Che¬ 
ung, vice president of network technolo¬ 
gy and operations for CIC. 

CDDN “is a generic, nationwide back¬ 
bone, while CNET is a regional backbone 
built around a star-based networking 
topology,” Cheung says. CIC will use the 


Some countries block “politically 
sensitive ” information . 

T he Asia-wide backbone will boost Inter¬ 
net access and commerce in the 
region, but it has the potential to also bring 
more government censors hip. Asian Inter¬ 
net service providers (ISPs) in some 
nations already use filtering techniques to 
block "illegal addresses' 1 containing mate¬ 
rial judged to be pornographic or politically 
sensitive. But regional backbone links 
between nations will certainly provide bet¬ 
ter security controls to check for “Internet 
abuses," according to one ISP in the 
region. 

Some governments are even setting up 
their own ISPs to control information. Chi¬ 
na Internet Corp. (QIC), a Hong Kong- 
based provider run by China's official 
mouthpiece, the Xinhua News Agency, 
was launched late last year by the govern¬ 
ment to be a gatekeeper in China. CIC, 
which is expected to have more than 
200,000 subscribers in China by the end 
of the year, provides information on trade in 
China for the outside world, but it blocks 
or “filters" allegedly obscene content, on¬ 
line services of exiled Chinese dissident 
groups, and other political material. 


CNET as “an intranet in a large sense of 
the word,” he adds. “It's a private net¬ 
work for corporations, our major focus. 11 
CIC, whose corporate customers are 
based in Hong Kong and China, claims 
CNET will help serve as bridge between 
Hong Kong and China-based trade. But 
some analysts wonder if CIC is really the 
gateway—or the gatekeeper. 

Today, there are only 10,000 com¬ 
mercial Internet users in China, analysts 
say. Those who sign up for commercial 
services must register with the local police 
within 30 days of access. Commercial 
access in China is pricey. Roughly speak¬ 
ing, China's ISPs charge over $70 per 
month. However, most people in China 
barely make $40 per month. 

China’s ISPs, including ChinaNet, CIC, 
and others, are all run by various govern¬ 
ment agencies. No foreign ISPs are 
allowed. Hong Kong-based CIC, for 
example, is run by the Xinhua News 
Agency, China’s official mouthpiece. CIC, 
which serves 30 provinces in China, also 
has a home page complete with databas¬ 
es to help “facilitate trade” with the coun¬ 
try. CICs databases, which include infor¬ 
mation on travel, freight, and even home 
shopping, is on the Web in both Chinese 
and English. 

Hong Kong Is Wired 

Hong Kong’s wheeler-dealer tradition 
extends to cyberspace. More than 60 
ISPs of all shapes and sizes have emerged 
in Hong Kong—just in the last 24 months. 
There are four to six major ISPs serving 
more than 100,000 users, says Adam Judd, 
business manager of North-South Asia for 
Bay Networks. The remaining ISPs are 
smaller outfits, many of which operate 
out of their houses with a server, modem, 
software, and only a few accounts. 


A large percentage of the ISPs in Hong 
Kong lease bandwidth from AT&T, Glob¬ 
al One, Hongkong Telecom, and IBM. 
Hongkong Telecom, for example, basi¬ 
cally runs the Hong Kong Internet 
Exchange (HKIX). It provides intercon¬ 
nection capabilities to the colony’s ISPs; 
however, some Hong Kong providers 
have their own backbones. 

To the outside world, Hongkong Tele¬ 
com also has an El and 512-Kbps line 
extending to its parent company, B ritain’s 
Cable & Wireless. Cable & Wireless, in 
turn, has a 10-Mbps link to the U.S. 
Hongkong Telcom is also part of a group 
that is building an Asian backbone. Sepa¬ 
rate HI tinks have been recently deployed 
from Hongkong Telecom to Japan’s KDD 
andCSL Japan. A 128-Kbps line runs from 
Hongkong Telecom to Singner, an ISP 
owned by Singapore Telecom. An El 
link to Singnct is on the drawing board. 
(Singapore Telecom plans three El links 
and a T1 links to the U.S. and runs the 
Singapore Telecom Internet Exchange 
regional network, which has 14 ISP cus¬ 
tomers in Brunei, Indonesia, India, the 
Philippines, and Vietnam.) There are sep¬ 
arate links from Hongkong Telecom to 
the phone carriers in Macao and Taiwan. 

Hongkong Telecom is working on var¬ 
ious links with Australia’s Con nect.Com, 
China’s MPT, Malaysia’s JaringNet, as 
well as undisclosed parties in the Philip¬ 
pines and Thailand. Last April, Hongkong 
Telecom stunned the market when it 
became an ISP. (Previously, it offered only 
leased lines to customers.) Hongkong 
Telecom’s Internet service will come in 
three phases. Initially, the service will pro¬ 
vide not only access but will offer infor¬ 
mation and other services to its customers. 
Next, the company will focus on devel¬ 
oping local content. 
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“The third phase will come in August 
when our customers can start doing 
their daily shopping from our electronic 
commerce offerings, as well as other inter¬ 
active offerings,” says William Lo, man¬ 
aging director for the company’s ISP orga¬ 
nization, Hongkong Telecom IMS. 

Other ISPs in Hong Kong are unhappy. 
Hongkong Telecom’s prices undercut the 
competition, many claim. Initially, 
Hongkong Telcom’s ISP services run $6 
per hour during nonpeak hours (not 
including local access fees). In contrast, 
one major ISP said it is charging $ 10 per 
hour (not including access fees). 

Competitive ISPs are not standing still. 
Many are expected to wage a price war 
against Hongkong Telecom. Such a war 
could put the smaller providers out of 
business. Other providers are moving on 
a different front to become more com¬ 
petitive. Asia On-Line, one of Hong 
Kong’s largest ISPs, recently expanded its 
base by purchasing a majority stake in Pris¬ 
tine, a small Taiwanese ISP. The new com¬ 
pany, called Asia On-Line Taiwan, gives 
Asia On-line a foothold in the large Tai¬ 
wan market, says chief executive Wong. 

Hong Kong Supcrnct, one of the 
colony’s largest ISPs, also has ambitious 
plans. It is part of the recently formed con¬ 
sortium that is constructing the ABONE, 
which consists of separate T1 and El links 
from Hong Kong to Japan and Singapore 
to Japan, respectively. Sumitomo and 1IJ 
are administering the links. There is an E1 
connection in place between Hong Kong 
Supernetand Pacific Internet. Future links 
are being planned to run between Japan 
and Australia. 

Taiwan’s Lack 
of Bandwidth 

Unlike Hong Kong, Taiwan’s major prob- 
lem in terms of commercial Internet 
access is lack of bandwidth. Taiwan cur¬ 
rently has four major ISPs, including two 
government-sponsored organizations and 
some smaller, independent companies. 
One user reported that he was able to get 
only three connections in as many months 
of service from Taiwan’s largest ISP, 
dubbed HiNet, which is run by the DGT. 
Taiwan’s academic community has been 
shielded from this. TaNet, a government- 
sponsored, academic-oriented network, 
has its own T1 line running from the island 
to Princeton University. 

Late last year, Taiwan deregulated its 
telecommunications industry. The move 


opened the market up to some new and 
powerful ISPs, including IBM and Tai¬ 
wan’s two largest PC makers, Acer and 
First International Computer. Still, Tai¬ 
wan’s commercial Internet base is expect¬ 
ed to more than double to 150,000 users 
by next year, prompting some chilling 
thoughts among the island’s subscribers: 
more and more gridlock. Most blame the 
island’s on-line congestion on HiNet. At 
present, HiNet has more than 70,000 cus¬ 
tomers, but up until recently, it had only 
a single T1 line running to the U.S. HiNet 
claims it has recently added another T1 


line. Still, there’s a problem: The island’s 
four or so other major ISPs do not have 
their own backbones; instead, they must 
lease bandwidth from HiNet, which is 
already bursting at the seams. 

“We don’t think Taiwan’s network 
topology is reasonable,” says Daniel 
Ongg, vice president of the Network Busi¬ 
ness Group for the government-spon¬ 
sored Institute for Information Industry 
(III, in Taipei). Ill runs Taiwan’s second- 
largest ISP, called SeedNet, which has a 
T1 line into HiNet. SeedNet hopes to spin 
off its Taipei-based ISP into a commercial 


“What makes 

Velods the fastest 

database?” 


You do! Velocis™ Database Server 
gives you speed-enhancing architec¬ 
tural choices and APIs, including SQL 
C-API, low-level C-API, CT+ class 
libraries, and support for custom 
APIs. Typical relational client/server 
database products just can’t keep up. 

And there’s more! Velocis supports 
both relational and pointer-based 
network model databases in any 
combination as well as processing on 
either side of the client/server 
equation. 

The choices of multiple operating 
platforms, APIs, processing localities 
(client or server), and database 
models can be combined to satisfy 
the performance requirements of 
virtually any application, regardless 
of database size or complexity. 

Call: 1-206-557-0200 
Fax: 1-206-557-5200 

If it’s fast-it’s 

RAIMA 


Test drive Velocis Database Server todayatwww.raima.com. 


Raima Corporation, 1605 NW Sammamish Rd. #200, Issaquah, WA 98027 USA 
Inside the U.S.: 1-800-275-4724, Outside the U.S.: 206-557-0200, 

Fax: 206-557-5200, Web: www.raima.com, Internet: sales@raima.com 

Germany: 49 7022 9256 10 Singapore: 65 334 0061 Italy: 39 49 720 577 Argentina: 54 1 470 72 03 
Spain: 34 3 225 39 95 Raima UK Ltd.: 44 1 273 819 292 Australia: 61 2 4197177 Denmarle4544 889900 
na Benelux: 31 35 694 4738 Colombia: 57 1 62 10 070 France: 33 1 446 100 42 Sweden: 46 13 311 588 
Baltic States: 372 631 4009 Finland: 358 0 8045 130 Japan: 81 3 5548 6926 Russia: 7 812 316 1965 


Velocis 

Typical 

RDBMS 

Features 

✓ 

✓ 

ANSI SQL (DML, DDL, DCL) 

✓ 

✓ 

Client/Server Architecture 

✓ 

✓ 

RPC Mechanism 

✓ 

✓ 

SQL C-API 

✓ 


Administrative SQL C-API 

✓ 


Low-Level C-API 

|f ✓ 


C++ Class Libraries 



Custom API 

✓ 


Both SQL & C Stored Procedures 

✓ 


C-based Triggers 

✓ 


User Defined Functions 

✓ 


Server Extensions 

✓ 

✓ 

Relational Model 

✓ 


Pointer-basSed Network Model 

✓ 


Combined Database Model 

✓ 

f V 

Primary/Foreign Keys 

✓ 

✓ 

Referential Integrity 

✓ 

✓ 

Transaction Processing 

✓ 

✓ 

Transaction Protection 

✓ 

✓ 

Roll Forward Recovery 

✓ 


Asynchronous Transactions 

For more information on what makes 
Velocis the fastest database, 
call for a copy of the 

Bill-of-Materials Benchmark . 


Circle 713 on Inquiry Card (RESELLERS: 714). 
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Custom Intranet Services 


Paving the way for electronic 
commerce. 

E lectronic commerce over the Internet 
could reach an annual level of $150 billion 
by the year 2000, some analysts say. Elec¬ 
tronic commerce is in the embryonic states in 
Asia, but many companies are gearing up their 
intranet-based services or private-access net¬ 
works for businesses. 

This summer, for example, Pacific Internet, 
a Singapore-based Internet service provider, 
will be in full swing with services that the com¬ 
pany says are up to nine times cheaper than 
the competition. These services will include 
personalized ISDN access, ISDN leased lines, 
FTP servers, and, of course, firewalls to pro¬ 
tect customers. 


On the software side, Ziran later this year 
should be in production with its intranet solu¬ 
tion, called the Ziran Internet Communicator 
for Asia (ZICA). ZICA is an input system that 
will allow businesses to access Web sites in 
Chinese, including the traditional character 
set used in Taiwan, the simplified version used 
in China, and the slightly different flavors used 
in Hong Kong, Korea, and Japan, says Eric 
Chappell, Ziran's managing director. ZICA 
runs on the PC and the Mac and includes a 
Chinese-language browser, input system, e- 
mail, and search engine. 

Sun Microsystems is working with the Chi¬ 
nese University of Hong Kong on a Chinese 
version of Sun’s HotJava browser. Other Chi¬ 
nese-language packages are expected to sur¬ 
face later this year. 


company this year or next, Ongg adds. 

New ISPs, including IBM, will un¬ 
doubtedly shake up the market. “Our tar¬ 
get is the business customer, but we will 
not overlook the individual,” says P.Y. 


Wang, general manager of Global Com¬ 
munications Network Corp., the Tai¬ 
wan ISP partner for IBM Global Network. 
IBM Global Network, which provides 
Internet services to more than 100 coun¬ 


tries, will offer a range of products in 
Taiwan starting this summer. IBM recent¬ 
ly deployed its own backbones in Taiwan, 
including a 540-Kpbs line to Japan and a 
192-Kbps pipe to Australia, Wang says. 
IBM is currently implementing similar 
topologies in Korea and Malaysia. 

Huge Potential 

It will take time before China, Hong 
Kong, and Taiwan are capable of sup¬ 
porting electronic business on the Inter¬ 
net, but the potential is there. The move 
to deploy Asia-wide backbones is accel¬ 
erating Net commerce. 

Many giant multinational firms see the 
potential: IBM, Microsoft, and others are 
pumping money into Asia’s Internet 
development with a wide range of prod¬ 
ucts and services. Of course, the question 
remains in Asia as well as the rest of the 
world: When will anybody start making 
money from Internet commerce? □ 


Mark LaPedus is a BYTE contributing editor 
based in Taipei . You can reach him by sending 
e-mail to 5916955@mcimail.com. 
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Hardware 


A double firewall, parallel-processing board, business 
simulators, and a new way to look at databases. 



ISDN Terminal Adapter with Modem 

T he MicroLink ISDN/TL V.34 terminal adapter has three impor¬ 
tant advantages: It connects any computer with a V.24/RS- 
232 port to an ISDN BRI without any additional driver. Its extend¬ 
ed AT command set enables you to use the same communications 
software you use with your modem. But the best feature is that it 
automatically detects and sets up ISDN, modem, fax, or voice con¬ 
nections. Thus, by combining an ISDN terminal adapter and a V.34 
high-speed modem, the MicroLink ISDN/TL V.34 lets you reach 
all analog destinations but utilize ISDN's higher bandwidth where 
ISDN access is provided. It also supports bundling of both ISDN 
B channels, enabling data transfer rates of up to 128 Kbps. 

The MicroLink ISDN/TL V.34 is an external device that connects 
to a serial port, so it’s very easy to install and set up. The drawback 
is that the data transfer rates depend on your computer’s UART 
and are somewhat lower than with internal boards. Because it is 
an external device, the MicroLink does not comply with CAPI, so 
don’t expect features such as EuroFile transfer or group 4 fax. 

These minor drawbacks aside, the MicroLink adapter is an excel¬ 
lent solution for anyone who wants to connect a PC to both ISDN 
and the plain old phone system without changing configurations. 

-Rainer Mauth 


MicroLink ISDN/TL V.34 

DM1198 

Circle 986 on 
Inquiry Card. 


Elsa 

Aachen, Germany 
+49 241 9177 0 
fax+49 241 9177 617 
http://www.elsa.de 


PC Cards 


Watch TV on Your 
Notebook 

Notebook TV, an external TV tuner 
with speaker and antenna, lets you 
enjoy broadcast and cable TV as well 
as capture video, sound, and still 
images on your portable PC. It can 
capture full-motion video at 30 
frames per second at 320 by 240 
resolution. The PC Card is compat¬ 
ible with Video for Windows and 
comes with capture and playback 
software, as well as videoconfer¬ 
encing software. 

Price: Call company. 

Nogatech Ltd., Givat Shmuel, 
Israel,+972 3 S324099; 
fax +972 3 5324399, 
bttp:Hwww .nogatech.com. 
Circle 987 on Inquiry Card. 

Card Swap 

The SCM SwapBox family of 
adapters enables the quick inter¬ 
change of PC Cards between 
portable and desktop PCs. The 
product family indudesan adapter 
designed specifically for Windows 
95, a Type III PC Card slot combined 
with a 3'A-inch floppy drive, as well 
as four-slot products. A set of PC 
Card and socket services software 
comes with the hardware. 

Price: Call company. 

SCM Microsystems, 
Pfaffenhofen, Germany, 

+49 8441 8 960; fax + 49 
8441 82884. 

Circle 988 on Inquiry Card. 

ISDN Board 
and V.34 Modem 

Telelink's Cardline Twin integrates 
a hybrid V.34 modem and an ISDN 


board on a single PC Card (Type II). 
The device is approved interna¬ 
tionally and connects to ISDN and 
regular telephone networks. It 
works with major flavors of Euro¬ 
pean ISDN protocols such as 1TR6, 
Swissnet 2, and EurolSDN and sup¬ 
ports V.110, V. 120, X.75, and V.42 
data compression. The maximum 
baud rate of the Cardline Twin is 
460,000 bps. 

Price: Starts at DM 1000. 
Telelink, Cham, Switzerland, 
+4141 748 1080; fax+41 41 
748 1081. 

Circle 989 on Inquiry Card. 


PCI Display Cards 

Multiscreen System 
for NT 

The NT-Wallx is a collection of 
high-performance multiscreen 
graphics systems for Windows NT. 
The product enables you to control 
up to six monitors simultaneously. 
The hardware consists of a single- 
or triple-channel PCI board with a 
graphics accelerator chip (Weitek 
9100 or S3). Maximum resolution 
is 1600 by 1280. The NT-Wallx soft- 



ware drivers are NT Workstation 
3.51 -compatible binaries that run 
on Intel processors and support 
automatic cursor handling. Typical 


applicationsareGISand mapping. 
Price: Call company. 

Dexon Systems Ltd., Budapest, 
Hungary, +36 1 393 2617, 
fax+36 1393 2618. 

Circle 991 on Inquiry Card. 
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InterCon- PrintServer 


ETHERNET TOKEN RING 

NOVELL (IPX) 

UNIX (TCP/IP) 

LAN SERVER 
LAN MANAGER 
Apple EtherTalk 

Call for information about all INTERCON products. 

5undcrm-q 4 

0-33G49 Bielefeld, Germany 

Phone:+49 / 521 / 94226-0 
Fax: +49/521 /444049 

Internet: http://www.5«h*dc 
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Parallel Processors 


Turn Your PC 

into a Supercomputer 

ISATEC SAYS YOU CAN TRANSFORM YOUR 
PC i nto a h igh-performance para I- 
lel computer with this PCI board 
that integrates up to 1024 proces¬ 
sors i n an instruction systol ic array 
architecture. With this extension 
board, a standard PC can achieve 
up to 3200 Ml PS and 305 M FLOPS, 
the compa ny says. The board comes 
with an extensive library that can 
be included in C, C++,or Pascal pro¬ 
grams; existing DOS or Windows 
programs can be ported to the 
architecture by replacing the 
appropriate routines. The vendor 
says the system doesn“t require an 
additional power supply or heat 
sink. 

Price: DM 17,250 . 

Isatec, Kiel, Germany t 
+49 4315606410, fax+49 
4315606419 * 

Circle 990 on Inquiry Card. 


GET IT DONE WITH 
OEW FOR JAVA” 


Networking 


Ethernet Switch 
for Big LANs 



http://www.isq.de/OEW/jAVA 

isg Innovative Software GmbH Germany ft +49 69 236929 Fax +49 69 236930 


The LANbqqster is a modular 
Ethernet switch that includes as 
many as 48 ports and can be used 
as a central switching h ub in build¬ 
ing-wide and campus networks. 
Thedevice util \its t h e M etaS w itch¬ 
ing architecture, which permits col¬ 
lision-free fulI-duplex operation at 
all ports at maximum Ethernet 
speed, according to Siemens Net¬ 
work Systems* To deliver high 
throughput even at full load, it 
incorporates an ASIC chip that splits 
the i ncom i ng Ethernet frames into 
8-byte cells and then reconstitutes 
them when they leave the switch. 
The internal high-speed bus with a 
throughput of up to 800 Mbps 
achieves a constant delay time of 
40 microseconds* 

Price: Starts at DM 12,000. 
Siemens Network Systems, 


Hardware 


Munich, Germany, +49 89 
722 33382, fax+49 89 722 
28437. 

Circle 992 on Inquiry Card. 

Double-Wall Firewall 
for Extra Protection 

Zerqo says its GFX Firewall has a 
double-wall construction: If the 
outer wall is breached, the Inner 
wall safely and automatically shuts 
down the link between the walls. 
The firewall software integrates 
with all flavors of BSD Unix and 
supports over 10,000 simultane¬ 
ous connections* The system 
includes an administration tool 
enabling you to manage multiple 
firewalls across an enterprise net¬ 
work. 

Price: Starts at £ 14,000 * 

Zergo Ltd., Basingstoke, 

+44 1442 342600, fax+44 
11256 812901 . 

Circle 993 on Inquiry Card. 

Switch Handles 32 
Virtual LANs 

The Xylan PszzaSwitch is available 
in two models: One supports 1 2 
1 OBase-T connections, and theoth- 
er handles eight connections that 
can be of any type of Ethernet In 
addition, each base unit can link 
FDDJ, CDDI, or ATM ports* Each Ptz- 
za Switch contains flash memory 
for code and configuration stor¬ 
age, Features include transparent 
switching with automatic MAC- 
layer translation, support of net¬ 
work-wide virtual LANs, IPand IPX 
routing, as well as graphical sup¬ 
port for a range of SNMP platforms, 
PizzaSwitch can be automatically 
assigned to 32 virtual LANs. 

Price: Call company. 

Xylan, Buckinghamshire, U.K., 
+44 1494 510993, fax +44 
1494 538984 * 

Circle 994 on Inquiry Card. 



4 0 IS 22 BYTE AUGUST 1996 


Circle 718 on Inquiry Card (RESELLERS: 71 9). 






































I 


Software 


International 


SOFTWARE 

Business Modeling 


Financial Analyst 

Insight, a Windows financial analy¬ 
sis tool, evaluates business perfor¬ 
mance and identifies the key drivers 
of profit, cash flow, and returns. 
One screen shows the dynamic 
interaction of different business 
areas, and a targeting tool gives a 
prioritized list of actions to reach a 
predefined target. 

Price: About $ 1000. 

Pacific Financials, Camberwell , 
Australia , +61 3 9882 5656, 
fax -¥61 3 9882 9376. 

Circle 1006 on Inquiry Card. 

Business Scenario 
Simulator 

The new version of Powersim 2.5, 
a program for dynamic business 
simulations, now includes multi- 
media features that let you incor¬ 
porate video and sound into simu¬ 



lations. A run-time version lets you 
distribute models. With the multi¬ 
document interface, you can run 
several models at the same time. 
Powersim also supports the parti¬ 
tioning of models, allowing a team 
to create different components and 
running models interactively in a 
network. 

Price: Starts at $ 795. 

Powersim AS, Isdalsto, 

Norway, +47 56 342400, 
fax +47 56 342401, 
oders@powersim. no, 
http://www. psiminst. com. 
Circle 1007 on Inquiry Card. 

Decision Support Tool 

VENSIM 1.62 CAN SIMULATE ANY KIND 
of dynamic system. It includes 
causality and flow diagrams, an 


equation editor to model dynamic 
behavior, as well as tools to analyze 
results and verify correctness. The 
software provides an API to incor¬ 
porate third-party applications. You 
can generate stand-alone models 
and run-time versions. Vensim 
operates on Windows 95 and NT, 
Macintosh, DEC Alpha, and IBM 
RS/6000 systems. 

Price: DM 795 for Vensim 
Standard; DM 1995 for Vensim 
Professional. Simeon, 
Schwetzingen, Germany, +49 
6202 21944, fax+49 6202 
26232, simcon@t-online.de. 
Circle 1008 on Inquiry Card. 

Business Planning 
Program 

The Integrated Planning Environ- 
ment, a new business planning tool, 
lets you model financial, person¬ 
nel, and marketing problems. It 
accepts incomplete and redundant 
information, automatically checks 
consistency, and supports aggre¬ 
gation and disaggregation of infor- 
mation.The program lets you build 
what-if scenarios and includes 
modules on production and sales. 
Price: Call company. 
Information Factory, St. 

Gallen, Switzerland, +4171 
350 08 44, fax+41 71 350 08 
45, Georg.Geyer@IWI.UNISG 
. CH, http://www. info rmation - 
factory.ch. 

Circle 1009 on Inquiry Card. 


Databases 


Monitor Documents 
in Lotus Notes 

GrapeVine for Lotus Notes moni- 
tors documents in Notes databas¬ 
es by using an organization-spe¬ 
cific knowledge chart. The system 
alerts users about documents that 
match their personal interest pro¬ 
file. Alert messages contain sum¬ 
mary information and a link to the 
source. GrapeVine provides 
enhanced support for mobile users, 
processing of external information, 
and archiving capabilities. Accord- 



k RTTarget-32 


Professional 
Real-Time Tools 

Real-Time Multitasking for DOS 
III l\ernei and 16-Bit Embedded Systems 


k Real-Time Multitasking for: 

Borland C/C++, Microsoft C/C++, or Borland Pascal 
kRTKerne) supports: 

MS-DOS TO or higher, Embedded Systems without DOS, 
Paradigm Tools (info available). Turbo Debugger. CodeView 


k preemptive 
and cooperative 
scheduling 

kup to 64 priorities 

kyour program's 
functions run as 
parallel tasks 

k Windows can run 
in parallel with 
RTKernel tasks 

k inter-task 
communication 


through Shared 
Code/Data, 
semaphores, 
mailboxes, message¬ 
passing 

k unlimited number of 
tasks, about IK per 
task needed 

k timer rate 
adjustable from 0.1 
to SSms 


k timer 
with Ips 
resolution 
k real-time 
capabilities 
through event- 
driven scheduling 
k drivers for screen, 
keyboard, up to 
38 COM ports, IPX 
services, floppy 
disks, hard disks, 
etc. 


k Developer's License: $550 
complete Source Code: add $500 
no run-time royalties 


RTTarget-32 


Cross Development System 
for 32-Bit Embedded Systems 


k 32-Bit Development System for: 

Borland C/C++, Microsoft C/C++. Watcom C/C++ 


upports: 

Intel 383/486 EX/SX/DX(2). as little as I 6 K RAM/ROM 


kboot code for 
floppy, hard disk, 
EPROM disk 


k optional paging 
and RAM 
remapping 

kFLAT memory 
model with 
physical = logical 
addresses 


r ram download 
IS 200 baud 

k supports standard 
PCs and controller 
boards 

k fully supports the 
C/C++ run-time 
systems (printf, 
malloc, etc) 


k interrupt 
latency <5|js 

k serial 

communications 

library 

level 


k locator for Win32 
PE-files 


k Developer's License: $1700 
complete Source Code: add $1000 
no run-time royalties 

On Time 

MARKETING 


Professional Programming Tools 


Free demo disk! 

Please request Info Kit B 

On Time Marketing Australia f 

Karolinenstrasse 32 ® , “ ,rk \ 

20357 Hamburg Italy 5 

GERMANY Malaysia 

Phone +49-40-437472 * uss ' a 

Fax +49-40-435194 
CompuServe 100140,633 USA 


f http://www.on-time.com 

• ftp.on-tlme.com 

info@on-time.com 

1 Microway (03,1 9580-1333 

k Ravenholm 44889900 

Technology Rescue 1-30660136 
Silicon Valley (049) 871-3444 


Pentamaster 

ProSoft 

Databuen 

Linsoft 


04) 642-2S9S 
(095) 971-2059 
(026)256493 
(013) 111588 


On Time Marketing (516) 689-6654 


Circle 715 on Inquiry Card. 
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Software 



ing to the vendor, the program 
doesn't rely on full-text indexesand 
automatically analyzes the effec¬ 
tiveness of Notes databases. 

Price: Call company. 

GrapeVine Technologies, 
Sydney, Australia , +61 2 251 
5599, fax+61 2 2515159, 
info@au.gvt.com, 
http:Hwww.gvt. com. 

Circle 1010 on Inquiry Card. 

WizWhy Detects 
Patterns in Databases 

WizWhy, a data mining tool for 
Windows 95 and NT, reveals rules 
and patterns in any kind of data¬ 
base. It presents discovered rules 
either as mathematical formulasor 
as if-then rules. WizWhy deploys a 
proprietary algorithm that, in con¬ 
trast to neural networks, can deal 


with database inconsistencies and 
calculates error probabilities. The 
program comprises direct reading 
of dBase, FoxPro, Clipper, and Para¬ 
dox files and indirect reading by 
means of ODBC. The package 
includes an ASCII file converter. 
Price: $5950. WizSoft, Tcl- 
Aviv, Israel, +972 3 5631919, 
fax+972 3 5611945. 

Circle 1011 on Inquiry Card. 


Document Managers 


Framemaker 

Administrator 

4FRAME, AN ADMINISTRATION TOOL FOR 
Adobe’s Framemaker publishing 
software, manages text and tables, 
as well as images i n a database, a nd 
thus facilitates maintenance and 
updating of technical documents. 
Objects that appear multiple times 
in a project have only one reference 
in 4Frame's database so that pub¬ 
lishing objects can be reused effi¬ 
ciently. The system supports Apple 
networks and simultaneous access 


for several different users. 

Price: Call company. 
CompuTeam, Wurzburg, 
Germany, +49 931 796080, 
fax+49931 883895. 

Circle 1012 on Inquiry Card. 

Multiplatform 

Management 

Proxess, a 32-bit document man- 
agementsystem for Windows, Unix, 
and Novell networks, includes 
interfaces for SAP R/3, Oracle 
Financial, and Navision PC+C.The 
system also connects to Digital 
Alpha-based machines and IBM 
AS/400 systems. The software is 
based on an open client/server 
architecture and can handle SQL 
queries. Client PCs need at least a 
486/33. The program supports CD, 
WORM, and EOD/MOD archiving. 
Proxess queries can also be incor¬ 
porated into other applications. 
Price: Call company. 

Sattler Hun ing Datentechnik, 
Andernach, Germany, +49 
2632 295 456, fax +49 2632 
295333. 

Circle 1013 on Inquiry Card. 
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QlikView 

Approximately DM ixoo. 

Circle 1005 on 
Inquiry Card. 


QuikTech AB 

Lund, Sweden 
+46 46 182700 
fax+46 46 182661 
info@quiktech.se 


New Insights 
into Databases 

D o you ever need to browse 
through all your databases, link 
the common fields, include charts, 
and display the relations in all the 
information sources? The QlikView 
information retrieval system lets you 
do this just by clicking on field 
names. In addition, the program 
shows you all possible field combi¬ 
nations and the fields that are not 
interconnected. 

For example, a database might 
contain statistical information about 
the countries in which your company 
has subsidiaries. Another one may 
incorporate the revenues of the local 
representatives. QlikView links both 
data sources via the common “coun¬ 
try" database field. Then you just 
click on the name of one represen¬ 
tative and the program automatical¬ 
ly highlights his or her performance 
by revenue and the corresponding 
statistical information. 

- Rainer Mauth 


Internet Tools 


4GLTool for the Web 

SuperNova for the World Wide 
Web extends three-tier client/serv¬ 
er and on-line transaction pro¬ 
cessing to the Internet and Web. It 
dynamically creates HTMLcode and 
thusenablesapplication access via 
standard browsers. The system is 
Java-compatible and runsapplica- 
tions over the Internet without 
change or recompilation. 

Price: Call company. 

Four Seasons Software, 
Bilthoven, The Netherlands, 
+31302252315, 
http://wunv. 4seasons.com. 
Circle 1014 on Inquiry Card. 

Server for Indexing 

ZyImage We8 Server for Windows 
NTcan help make paper and micro¬ 
fiche documents fully accessible on 
the Web without being converted 
into HTML The program incorpo¬ 
rates scanning, OCR, and text- 
retrieval modules. 

Price: Call company. 

ZyLab Europe, Amsterdam, 

The Netherlands, +31 20 696 
6277, http:llwww.irt.nl. 

Circle 1015 on Inquiry Card. 


Programming Tools 


Modeling Components 

With FABA ComponentWare, a 
framework for developing business 
management applications, pro¬ 
grammers can create customer 
information systems, work-flow 
software, and quality-management 
applications out of prefabricated 
software modules The process-ori¬ 
ented system supportsOLEand lets 
developers incorporate standard 
applications. 

Price: Call company. 

Fallmann und Bauernfeind, 
Linz, Austria, +43 732 22561, 
coo@faba.co.at. 

Circle 1016 on Inquiry Card. 
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With a new Intel chip set, AST’s Bravo MS-T 6200 is a high-end 
PC with a low-end price. By Selinda Chiquoine 


Mainstreaming Pentium Pro 



I oil can buy a 200-MHz Pen¬ 
tium Pro NT workstation 
now for $3000 less than you 
could six months ago. Take 
the AST Bravo MS-T 6200 we review here; 
it starts at $3335 with 32 MB of RAM, a 
2.5-GB hard drive, and an 8x CD-ROM 
drive. Some of that lower cost is due to 
Intel’s new 44QFX PCI three-chip set, 
which effectively replaces Intel’s eight- 
chip 450KX an d GX O ri on PCIsets i n n e w 
single- and dual-CPU systems. 

The 440FX PCIset, code-named 
Natoma, represents a savings in silicon 
and system board space—and as our test¬ 
ing reyeals, without sacrificing perfor¬ 
mance. The Bravo’s SYSmark NT score 
compares favorably to those of earlier 
systems we’ve tested, However, the 
Orion chip sets will continue to be a bet¬ 
ter fit for quad-processor designs because 
they support four memory controllers 
and two PCI bridges. 

The 440FX PCIset supports up to 1GB 
of extended data out (EDO) DRAM, burst 
EDO DRAM, or fast page-mode DRAM, 
and it allows concurrent PCI. It also com¬ 
plements the Pentium Pro’s split-trans¬ 
action bus, enabling more efficient use of 


NT Performance 


AST's Bravo is much faster than the 
200-MHz Dell we tested six months ago, 
thanks to improved NT graphics can) 
drivers. HP's Orion-based Vectra (shown for 
comparison I is faster due to its 7200-rpm 
SCSI drive. 

HP Vectra 
XU 6/200 


AST Bravo 
MS-T 6200 


Dell XPS Pro200 
[six months ago) 



0 200 400 600 800 

SYSmark NT 1.0 score 



Bravo MS-T 6200 
*4754 

(astested with 200-MHz 
Pentium Pro, 84 MB of 
RAM, 2.5-GB hard drive, 

8x CD-ROM drive, 4 MB of 
WRAM graphics, and 
17-inch monitor) 

AST Research 
Irvine, CA 

(800) 876-4278 
(714) 727-4141 
http:// w w w.ast. co m 

Circle 1080 on Inquiry Card, 


AST's 200-MHz Bravo, ordered with parity or ECC memory, 
is well suited for corporate computing. 


bus cycles. The 440FX is PCI 2.1 -compli¬ 
ant and also supports the Universal Ser¬ 
ial Bus (USB). 

Although the Bravo MS-T 6200 sup¬ 
ports ECC and parity memory it comes 
standard with nonparity memory (64 MB 
of 60-ns EDO RAM in the system that we 
tested), which could be a reliability con¬ 
cern with some large-memory applica¬ 
tions. Maximum capacity is 128 MB 
divided across four memory banks, in 16- 
MB SIMMS. A 5200-rpm 2.5-GR HIDE 
hard drive , 8x IDE CD-ROM drive, 2- 
MB Matrox MGA Millennium graphics 
card, and 16-bit audio with microphone 
are standard. Our test system came with 
4 MB of Window RAM (WRAM) on the 
graphics card and a 17-inch AST monitor. 
Although there are plenty of available 
slots, SCSI and networking are not inte¬ 
grated into this system. 

Software installed on the Bravo MS- 
T 6200 includes Windows NT; AST-Com- 


mandCenter, a group of utilities; as well 
as a disk-making utility, NctConTs Net- 
Cruiser, Netscape Navigator, Internet 
Factory’s Communications Builder, 
and SoftQuad’s HoTMetaL Light 2.0 (an 
HTML editor). 


' RATINGS 

TECHNOLOGY 

★ 

* 

•k ir 

IMPLEMENTATION 

★ 

* 

* 

PERFORMANCE 

★ 

* 

ir 


AST claims to distinguish itself with 
high-quality components and construc¬ 
tion, aptly chosen software, excellent 
documentation, and a reasonable price. 
With some exceptions like nonparity 
memory 1 and lack of built-in networking, 
we agree that this system is well suited for 
corporate computing, O 

Selinda Chiquoine is a former BYTE technical 
editor. Vow can reach her at sefinda@bix.com. 
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Netscape throws everything but the kitchen sink into the new 
upgrade of the Web's premier browser. By Rex Baldazo 


Navigator Turns 3.0 



Besides bundling new Plug-Ins for audio, video, and 3-D VRML, 
Navigator 3.0 retains its predecessor's occasional color glitches. 


e’ve barely had time to digest 
the new features (and risks) 
of Navigator 2.0 and—look 
out—here comes version 3.0. 
But don’t panic: While you’ll find new 
multimedia plug-ins and Java enhance¬ 
ments, as well as some improvements to 
existing features, there’s nothing about 
Navigator 3.0 that makes it a must buy. 

By comparison, the 1.0-to-2.0 up¬ 
grade was substantial, bringing innova¬ 
tions such as the now-ubiquitous Java, 
as well as a very good mail reader and 
newsreader. Version 2.0 also introduced 
Netscape Plug-Ins, which let developers 
offer unique functions that run inside a 
Navigator window. 

Beyond the new Plug-Ins for audio, 
video, and 3-D Virtual Reality Modeling 
Language (VRML), Navigator 3.0’s big¬ 
gest changes are the extensions to Java¬ 
Script, Netscape’s scripting language for 
browsers and servers. Scripts can now 
detect installed Plug-Ins, and there’s a 
built-in Array object. A new feature called 
LiveConnect lets your scripts interact 


TECH FOCUS 


Where Plug-Ins Connect 

Navigator's new LiveConnect feature en¬ 
ables Java, JavaScript, and Navigator Plug- 
Ins to interact. The following calls are al¬ 
lowed: 1) to Java methods from Plug-Ins; 
2) to native methods implemented in Plug- 
Ins from Java; 3) to Java methods from 
JavaScript; and 
4) to JavaScript 
from Java meth¬ 
ods. JavaScript 
and the Naviga¬ 
tor Plug-Ins have 
to communicate 
with each other 
through Java. 


with Java applets loaded in the browser. 
JavaScripts now have the ability to load 
images dynamically as needed, depend¬ 
ing on specific events or user interaction. 

Hypertext Markup Language (HTML) 
editing capabilities are also improved. 
Finally, the company that helped popu¬ 
larize HTML tables offers an editor that 
can handle them. Unfortunately, the pro¬ 
cess is still not close to being WYSIWYG. 
The text in our table was centered and 
in boldface when we viewed it in the 
edit window, but it was left-aligned and 
in normal face when we displayed it in 
the browser window. 

Netscape has finally fixed the Back 
button so that it now works the way you 
expect it to in a frame environment. In 
Navigator 2.0, clicking on the Back but¬ 
ton would take you off the current frame- 
set entirely. With 3.0, it navigates you 
back through the just-viewed frames. 

Netscape still knows how to pro¬ 


duce interesting bugs. Unlike the infa¬ 
mous invisible/Greek font problems in 
Navigator 2.0, the bugs introduced in 3.0 


RATINGS 


TECHNOLOGY ★ * ★ * 

IMPLEMENTATION ★ ★ + 

seem likely to be fixed in the final ver¬ 
sion. They’d better be: The one we en¬ 
countered most often was a crash under 
Windows NT 4.0. It occurred whenever 
we tried to view Netscape’s Media Show¬ 
case, which highlights the multimedia 
capabilities of 3.0’s Plug-Ins. 

All this is a lot to consider when decid- 
ing whether to switch from 2.0. We’ll 
move to 3.0 because the Back button fi¬ 
nally works the way it should. 0 

Rex Baldazo is BYTE*s technical editor for soft¬ 
ware reviews. You can reach him at rbaldazo 
@bix.com 
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You never give your HP printer a second thought. You just, know it’s going to work. Now that 
same HP performance can be found in a line of PCs designed specifically for the demands of 
small business. The HP Vectra 500PCs. They all arrive ready to work. Some are HP/MicrosofP 
Small Business Centers - they're armed with Microsoft Office for Windows® 9 5 Professional 
Edition. And to make everything a little more manageable, every Vectra 500 comes with 

free online service and support. Dealers include: Intelligent 
Electronics, Computed and, Datago, MicroAge, Ina.com and 
CompUSA Corporate. For more information, call 1-800-322-HPPC, 
Ext, X557. f And see what a good family name can do for you. 

’[n Canada, CBl11-000-387-3667. *Ayerege U.S. street price tor Pentium* processgf-toged HP Vectra 51Q 5/75 Ft- Man tor net incf+Hi^it UP Vectra 900 PCs corns with Microsoft Windows 35 preinstalled. 

1 Standard on 133 and I6fl MCn moduis, opuonul on all nthar models. ; 0U--tr capacities airtilabla. 'Standard cm CD, MC amt MCx models. 'Multirrela models only. : 0n-sto, Kcmnl-day business service 
Migrasaft end Windows are U.S. registered trademarks g-t Microsoft Corporation. Pentium ai»dtfie Intel Ingide jh-e registered trademarks nFln^l CnrpnratHKL&Jigffi HewIee- Packard Company PPG429 


Designed for 


g$) 

Pentium" 

Imid c e a s a n 



Microsoft * 
Windows'95 


FROM $ 1389 * 

Minitower or Desktop models: 
-Intel 100,120,133,190 or 166 MHz 
Pentium processor 
*8 or 16M6 EDO Memory 
I12BMB max) 

-256KB cache memory 1 
*64-bit PCI video 
•2,5GB hard drive 1 
*4X,6Xor8X E10E CD-ROM Drive 3 
*28,8 fax/data modem with 
telephone answering machine 4 
•16-bit Sound Blaster audio 1 
•Hands-free headset wfth microphone* 
* 1 -year on-site warranty 3 
*1-year free phone support for hard¬ 
ware, 90-day free software support 


HP PCs For Small Business 


Ttin% HEWLETT 
mLfiM PACKARD 










ALL 

THE MUSCLE. 

NONE 
OF THE FAT. 


INTRODUCING THE POWERFUL NEW PORTEGE: 

Far smaller than a standard notebook, the new Portege offers exceptional performance 
and power. Hie Pbrtege features a blazing 133MHz Pentium* processor with 
PCI architecture, a gigantic 1.3 billion byte hard drive and up to 80MB of _ 

11 J Microsoft 

fast EDO memory. You'll also find full-motion video and stereo sound to window^ 
give your multimedia presentations a lot more punch. It s the best 
yet from Toshiba’s award-winning Portege line. Pound for pound, 
no other notebook can touch iL For more information, visit the 
Toshiba website at http://computers.toshibaxom, or for a dealer 
near you, call T800457-7777* 



pentium' 


PORTEGE 


650CT 

■ 11.3" coaor activc-inaLrlx TFT 
display, SOD 1 600 resolution 

• 133MHz (i*)Pflilliffl B processor, 
256KB L2 cadie 

- PCI system-bus audiSwIure 

• leMBul EDO DRAM EJtpatwtable 
ioWB 

» 1.3 blon byte {=l.2fiGB) laid drive 

* Buillin 281Kbps wtca/fax modem 

* HiflVideo" PCI graphics controller 

* 16-bit Sound Blaster 1 Pro 
compaSibfc audio system 
vrith speaker amt mlcropiione 

• Uttiium Ian b&Hery 


* Supfiaris iwo Typfl II or afle 
Type III 1B-M PC Cards, ZV 
Cafds or 32-bll CardBus Cards 

* 4.8 lbs. 

» Optional Desk Station V Plus: 
PCfarcbteclure, SetecSBaf 
PO/ISA and PC CaniskHs 

■ Optical KataDadk* 11 
Enhanced Port Replicator 

* Windows* 95 orWintlroS* 
lor Workgroups Included 

■ 3-year limilsdl warranty 

* Toll-tree technical support - 
7 days a wee*, 24 \wm a day 
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vrpro 

FULL-MOTION VIDEO 

With Toshiba 's Zoomed Video technology 



PENTIUM* PROCESSOR 
How's this fof computing 
brawn? 133MHz processing 
power and lightning-quick 
PCI architecture. 


and a ZV PC Card, you get M-screen, 
fun-motion video and MPEG support 
without sacrificing system performance. 




BIGGER KEYBOARD 
At your fingertips is the newty 
designed Portdge keyboard. Keys are 
now larger and more ergonomically 
shaped to fit your fingertips. 


BUILT-IN 28 L 8Kbps MODEM 
With a built-in voice/fax modem 
you can stay in touch with the 
world Quickly and efficiently. 


J1X 


800 x 600 RESOLUTION 
Considering its small size, 
the Portegi has a large 
It.3'screen with brilliant 
active-matrix color 


POWERFUL DOCKING 
For the ultimate desktop computer 
combine the powerful PortegP with the 
optional Desk Station V Pius. You'll get 
stereo speakers, hot docking and 
SetectBa fwith optional 6X CD-ROM. 


In Touch with Tomorrow 

TOSHIBA 

The World’s Best Selling Portable Computers. 
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t Central Data, serial communications is not a side 
business. It's our only business. This dedication has 
inspired a collection of ’‘originals' for UNIX* and 
Windows NT™ not found anywhere else. If we don't 
have exactly what you need, send us your specs. We specialize 
in OEM and custom solutions. 

Our high-speed scsiTbrminal Servers™ and 
EtherLite ™ Port Servers allow you to add from^ __ 
two to hundreds of real (not pseudo) serial 
pons. Without network configuration hassles. ™ 

And without using any card slots. 


Adding modems? Reduce the normal cabling mess with our 
streamlined SCSI and EtherLite Modem Servers. They connect 
up to 16 PCMCIA modems in a single box. 

If you're looking for PCI boards, try our new 4- and 8-port 
serial cards. They're our lowest-cost solutions ever. 

’Ib fully appreciate our Serial Pori Originals, 
evaluate one FREE for up to 30 days. Call 
1-800-482-0397 Or view our website at 
http://www.cd.com/ See how Central 
Data has turned UNDC and NT connectivity 
into a work of art. 



Email: c-mfo@cd.com • WWW: http://www.cd.com/ • 1602 Newton Drive • Champaign, IL 61821 -1098 • 217-359-8010 • 800-482-0397 • Fax 217-359-6904 

« ngtts fawrvad Cant m Oata poouci namaa va »aovrwts of Cantral Data Corporation Qom trsdamar** am vw proparty erf *wr raapecuva ownam 
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Subnotebook 


IBM’s new ThinkPad 560 packs a lot of features and power into its 
sleek frame—but not without compromise. By Dave Andrews 

ThinkPad Proves You Can Be Too Thin 




The ThinkPad 560 r s 12.1 -inch active-matrix screen and expansive 
keyboard will make you forget the horrors of subnotebooks past. 


BM’s thin new ThinkPad 560 
packs a ton of features into 
its 4.1-pound package, but 
not enough to match those of 
standard notebooks. While this afford¬ 
able machine doesn’t address everyone’s 
portable-computing needs* It will be very 
attractive to mobile workers who want 
to combine portability with an easy-typ¬ 
ing keyboard and a big, bright screen. 

The ThinkPad 560*s 12.1-inch active- 
matrix screen and expansive keyboard 
will make you forget many of the horrors 
that subnotebooks inflicted upon us two 
years ago. The system also has an 81G-MB 
standard hard drive (1.08 GB is an op¬ 
tion), a choice of 100-, 120- or 133-MHz 
Pentium CPU, and memory expandabil¬ 
ity up to 40 MB. On the other hand, the 
floppy drive is external, and there’s not 
yet a way to fit a CD-ROM drive into a 
notebook that measures only 1.2 inches 
thick. 

The ThinkPad 560’s delightful 800- by 
600-pixel screen gives you about the same 
viewing real estate as a 14-inch desktop 
monitor (you can also get a less expensive 



The thin ThinkPad 560 and the thick 
ThinkPad 760C0. 


100-MHz configuration with an 11,3-inch 
passive-matrix screen). The screen is such 
a dominating component in the new thin 
form factor that IBM had to use an espe¬ 


cially rigid hinge with a stiff action to 
keep the screen propped open. The com¬ 
pany also put the heavier elements of the 
4.1-pound notebook, such as the hard 
dtive and lithium battery pack, near the 
front to counter the weight of the display 
and to keep the notebook from toppling 
over while in operation. 

Another big benefit is the unit’s full- 
size keyboard (11 inches from the Caps 
Lock to the Enter key). We found it easy 
to type on, compared to the cramped lay¬ 
outs of sub notebooks of past years. 

IBM has eliminated many of the com¬ 
promises associated with small note¬ 
books, but not all. The most noticeable 
lack is internal drive options. There’s no 
internal CD-ROM or floppy drive. If you 
need to get data off a floppy disk, you 
have to use an included external 1.44- 
inch drive that cables to a special port. 
(At least you don’t have to turn off the 
unit when you attach the external flop¬ 


py drive.) For reading CD-ROMs, you 
have to invest in a third-party device. Fur¬ 
thermore, IBM’s resurrected subnote¬ 
book lacks an integrated modem. 

Nor does the ThinkPad 560 deliver 
other multimedia extras, such as a video- 


RATINGS 


TECHNOLOGY 

IMPLEMENTATION a - * * 

in port or built-in stereo speakers. For 
video-in, you have to use a PC Card so¬ 
lution (the 560 has two Type II PC Card 
slots). The system’s tinny speaker is un¬ 
derneath the keyboard and offers only a 
modicum of multimedia support. 

Still, this ThinkPad goes just about 
anywhere that paper goes. And it doesn’t 
wei gb a whole 1 or m ore. □ 


Dave Andrews is a BYTE news editor. You can 
reach him at dav6.news@b ix.com. 
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Power Mac Clone 


Power Computing’s 180-MHz Mac clone reveals 
the power of RISC. By Tom Thompson 

Move Aside, Mac 



s the first Mac OS licensee, 
Power Computing must stay 
nimble to grab market share* 
So far, so good* As Apple ships 
its 150-MHz Power Mac 9500, Power 
Computing counters with its 180-MHz 
Mac-compatible PowerTower* 

A standard PowerTower 180 includes 
a 180-MHz PowerPC 604 RISC processor, 
512 KB of L2 cache memory, 32 MB of 
RAM, a 2-GB SCSI hard drive, a built-in 
video subsystem with 2 MB of video 
memory, and two Ethernet connectors 
(lOBase-T and Apple’s attachment unit 
interface [AUI])—enough to satisfy the 
most demanding power user* The price 
isn’t bad either: $4195 as reviewed*Thc 
PowerTower’s mini-tower chassis pro¬ 
vides three 5%-inch storage bays (a stan¬ 
dard quad-speed CD-ROM drive occu¬ 
pies one bay) and three PCI expansion 
slots. 

The PowerTower 180 employs Apple 
Power Mac 7200 ASICs, which provide 
only a 64-bit data path, while the Power 
Mac 9500 ASICs have a 128-bit data path 
with memory Interleaving. Power Com- 
puti ng chose the 7200 ASICs because they 
can operate at 60 MHz (a good 3x match 
for a 180-MHz CPU), while the 9500 ASICs 
top out at 50 MHz* 

The PowerTower 180 arrived with 



BYTEMark 2.0 
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index 

Floating¬ 

point 

index 



1 2 3 4 5 

Index 

[90 MHi Dell Pentium = l.t>| 


□ 2M4WKz Pentium Pro 
■ l&O mz PowerPC $04 



PowerTower iSo 
*4195 

(180-MHz PowerPC 604 
CPU, 32 MB of RAM. 
2-GB hard drive, 

4a CD-ROM drive) 

Power Computing Corp. 
Round Rock, IX 

(512)388-6868 
fax: {51 2) 388 6799 
info @ po we rcc, co m 
htt p://www, po wercc. c om 
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Fast file and image manipulation make the 
PowerTower 180 a multimedia author's dream machine. 


Apple’s System 7*5.3 and a generous 
selection of software, including Claris- 
Works 4*0, Now Utilities 6 .( 1 , Into it’s 
Quicken SE, and other applications. (We 
disabled the bundled Connect]x Speed 
Doubler software accelerator to prop¬ 
erly assess system throughput*) Several 
weeks of heavy use with a wide assort¬ 
ment of Mac software proved the sys¬ 
tem’s Mac compatibility 

Running Mac software at 180 MHz is 
intoxicating. Multitasking Claris’s Mac- 
Write Pro and Netscape’s 2.0 browser 
while downloading files with Aladdin’s 
SITcomm telecommunications program 
proved quick and smooth. We had no 
network problems using TCP/IP appli¬ 
cations through either a corporate DHCP 
server connection or by a dial-up con¬ 
nection using FreePPP2.5. 

Editing complicated 3-D graphics in 
Adobe Dimensions 2.0 was effortless, and 
operations in Adobe Photoshop 3.0.4 


simply flew* Where a Power Mac 9500/ 
132 might slow to a crawl managing file- 
filled folders, the PowerTower ran the 
Mac File Manager’s emulated 680x0 
code effortlessly. 


j RATINGS 

TECHNOLOGY 

★ 

★ 

★ 
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* 

* 
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* 

* 

* 
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Even though the PowerPC 604 trails 
a 200-MHz Pentium Pro by 20 MHz, it 
posted far better integer performance 
an d s i m i 1 a r f I oa ri ng-po i n t per for mance. 
Its combined file- and image-manipula¬ 
tion capabilities make the PowerTower a 
multimedia author’s dream machine. □ 


Tom Thompson is a BYTE senior technical edi¬ 
tor at large and author of The PowerPC Pro¬ 
gramming Kit (Hayden Books f 1996), You can 
reach him al tom Jhompson@bix.oom. 
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SOMETHING MISSING? 

Complete your BYTE co I lection by ordering Back Issues today! 

1991 1992 1993 1994 1995 1996 

January 

February 
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August 

September 

October 

November 

December 


Rates (postage and handling included): 

Holland Dfl 20.00, Switzerland SwFr 1 6.00, United Kingdom £ 7.75, France FFr 59.00, Germany DM 18.00, 
Sweden SEK 80.00 Only currencies mentioned above wilt be accepted. Other orders need to use credit card. 
Please indicate which issues you would like by checking (/} the boxes. Send requests with payment to: 


BYTE 


Check enclosed 
MasterCard Eurocard 
Card # 

Exp. Date 

Name 

Signature 


Back Issues, 

c/o Dynamic Graphics International 
P.O. Box 25,3950 AA Maarn 

The Netherlands 

Charge: 

First Name 

American Express 
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Only crud Ft cards or Euradiccks accepted! Pfcase allow three weeks for delivery by surface mail. 
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SERVERS • WORKSTATIONS • LANS • RAID • STORAGE 





BEST OVERALL 
INTERNET SERVER 
BYTB NSTL REPORT 


Internet Server SFT Alpha 

"This system takes 
top honors based 
on its performance, 
expandability, and 
low price tag V 
BYTE 


EDITORS’ 

CHOICE 


u: 


“SAG is the clear choice 
for power users. In fact, 
SAG 120Mhz Pentium 
finished with higher 
overall performance 
ratings than other 
l33Mhz systems.' 

BYTE 


__ 0 JBL_„ _the lop direct 

vendors in the US.” January 19%. 


[TM 

February 20, 1996 February 20 ’ 1996 

SAG STF 166 Pentium SAG STF 150 Pentium 

"SAG is the clear leader in our 
price!performance scale. Both 
systems were top notch perform¬ 
ers turning in the best Winstone 
96. Graphics Winmark 96 and 
Disk Winmark. Both are loaded 
with powerful components. 

PC Mdftazmr 


JMB 

EDITORS’ 

CHOICE 



High Quality Custom-Configured 
Systems At Off-The-Shelf Prices 

Do you want u custom system? Until SAG. that meant 
high-priced VARs and other costly consultants. 

Do you want to save some money? Until SAG. your only 
options were pre-con figured systems and their many limitations. 
Precision-E ngineered Power Systems Now you can have 
custom quality without compromise. All SAG file servers arc 
precision-built and packed with features. We offer multiple 
processing, disk mirroring, RAID 5 fault tolerance and more 
storage capacity at prices far below the industry standard. 

For affordable disk arrays, tape backup solutions and RAID 5 
technology, SAG Electronics is the acknowledged “ High-End 
Solutions Company.” 

Compatibility and Expert Service Guaranteed All our 
systems are guaranteed to work with your operating software. 




- ^ 




ELECTRONICS 

MORE SERVER POWER. FOR LESS 
Circle 153 on Inquiry Card. 

AT&T on-site and 4 year extended warranties are available. Leave options 
available. Returns may be subject to restocking fee. RMA# must be acquired. 
Some devices have not been approved by the Federal Communications Commission. 
These devices arr not and may not be. offered for sale or lease, or sold or leased until the 
approval of the FCC has been obtained. 


Web Address http://sagelec.com 


Dual Pro 
200MH7 SMP 

Pro 150 ft 180 Available 

Built-in Expandabbjty with 

SMP Natoma Chipset 

t INTEL POflTUXriD PRO 200 PROCESSOR 

32MB Of 60 NOS EDO RAM ElPANOAai TO 1GB 

Imagine 128 Series II 4 MB VRAM 

SLOTS: (4) pa. (5HSA 

Adaptec 2940 Ultra wide Controller 

2 1GB ULTRA WIDE SCSI HO I8.5MS) 

8x CD-ROM 

ketboard. Floppy. Mouse 
tower Case 300 Watt 

s 3213 

Quad Pro 
200MHZ 

2 INTEL PENTIUM PRO PROCESSORS 

Expandable to 4 

64MB OF ECC 4 WAY INTERLEAVED 
Memory to tGB 
Slots (6) PCI; (4) EISA 
2940 UW 

8 7GB 7200RPM ULTRA Wide HD 
8x CD-ROM 
#9 2MB DRAM VIDEO 
Quad PCI Ethernet 10/100 
Floppy, keyboard and Mouse 
12 Bat Tower 450 Watt Power 
$1 




9899 


Dual Graphics 
Ultra Station 
200MHZ 

imagine 128. Fastest grapwcs, drive, 
Ano Motherboard 
UPGRADABLE TO 2 CPUS 
1 200MHz Pentium® Processor 
512K Pipeline SRAM 
Triton ii Chipset 
16MB Of 60 NOS EDO RAM 
Expandable To 512MB 
SLOTS: (4) Pa. (5) ISA 
8x CD-ROM i Mouse / Floppy 
Imagine 128 Series II 128 Bit 
*30" 4 MB VRAM Video 
2940 UW 

2.1GB Ultra SCSI 
Wide HD (8.SMS) 

Awe Sound 
Tower Case 300 WAn 

$ 2799 

PRO 180MHZ 

1 Intel Pentium® pro 180 
32MB OF 60 NOS EDO RAM 
#9 64 Bn *3Dr 2MB EDO 
2.1GB 5400 RPM IDE HD (10MS) 

8x CD-ROM 
16 Bit Sound Caro 
floppy, mouse, keyboard 

MAGDX 17T MONITOR 
Windows 95 
midtower 

$ 2899 



DUAL 200 MHZ SMP 
RAID 5 Server 

l Intel Pentium® 200MHz processor. 

Upgradable to 2 CPUs 

512K Pipeline Cache 

32MB OF 60 NOS EDO RAM 

3 4GB 7200RPM REMOVABLE HD (ST15150N) 

8x CD-ROM 

RAID 5 CONTROLLER 

SLOTS: 14) PCI. 14) ISA 

12 Bay Tower. 300 WAn 

Redundant power Suppues 

KEYBOARD. MOUSE 

S 6799 

Alpha 433 
Power System 

256 Bit Bus 
i MB SRAM Cache 
I DEC 433MHZ Alpha CPU 
64MB RAM TO 1GB 
6X CD-ROM 
4MB VRAM VlOCO 
4GB 7200 RPM SCSI WlOE HD 
Slots (3) PCI. (2) ISA. (1) Shared 
Tower 300 WAH 

$ 7700 



We Only build Custom Solutions! i prices change-please call i 


FAX 508-689-0180 

HOURS: 8:30AM-8:00PM. MONDAY-FRIDAY 
GSA SCHEDULE 8GS-35F-3103D 


WE SERVE YOUR ENTIRE LAN NEEDS. 
from Server to Nodes. 
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Op erating Systems 


Windows NT offers industrial-strength 
security features. By Jim Reynolds 


Air-Tight Windows NT 


indows NT offers features 
that meet the practical secu¬ 
rity requirements of busi¬ 
nesses. For everyday users, 
NT restricts who uses the computer and 
controls what each authorized user does. 
For administrators, NT provides track¬ 
ing and auditing capabilities, enabling 
network managers to monitor who 
attempts to use a particular computer and 
what each user attempts to do. 

These security features match very 
closely with the requirements described 
in the Department of Defense’s “Orange 
Book” for the C2-level of security “assur¬ 
ance 1 ’ for commercial computer prod¬ 
ucts. Microsoft decided very early in NTs 
development to achieve C2-level securi¬ 
ty status for the OS, to meet the require¬ 
ments of certain Defense markets. 

Security Architecture 

Microsoft engineers designed Windows 
NT to be a portable OS with minimal 
dependence on a processor’s unique 
hardware features. However, all NT 
implementations rely on the processor to 
provide two execution modes: kernel 
and user. Kernel mode, as its name 
implies, is used by the privileged OS code, 
including the kernel, to protect system 
data. Code running in this mode com¬ 
municates directly with the hardware. 
Code executing in user mode must use 
OS calls to modify system data and access 
the hardware. 

Windows NT consists of an executive 
and several protected subsystems (also 
called servers). The executive lies atop 
the hardware abstraction layer (HAL) and 
operates in the kernel mode. Above the 
executive lie the subsystems that interact 
with users and execute in user mode. User 
processes execute only in user mode 
and must make requests to the subsys¬ 
tems in order to obtain access to the com¬ 
puter’s facilities. 


The security components of NT con¬ 
sist of two parts that execute in user 
mode: WinLogon and a protected serv¬ 
er called the Local Security Authority 
(LSA). The LSA relies on the Security 
Accounts Manager (SAM) and two exec¬ 
utive components, the Object Manager 
and the Security Reference Monitor 
(SRM), to determine access privileges and 
obtain system resources (see the figure 
“Windows NT Security Architecture”). 


Although NT is not object-oriented in 
the broadest sense, it treats all of a com¬ 
puter’s resources as objects, and access 
to all objects is handled by the Object 
Manager. Files, memory, processes, and 
more specialized resources like sema¬ 
phores and I/O completion ports are all 
objects. This uniform approach simpli¬ 
fies the implementation of security fea¬ 
tures and provides greater assurance that 
they work properly. The Win32 envi¬ 
ronment subsystem must ask the Object 


Manager on behalf of a user to create, 
open, dose, delete, or perform whatever 
operation is appropriate to the particu¬ 
lar type of object. 

NT associates a security ID with every 
user, and every object has an access con¬ 
trol list (which may be empty) that spec¬ 
ifies which users or groups of users are 
allowed to work with the object. Before 
NT performs any operation, the Object 
Manager checks with the SRM to deter¬ 


mine if the user has the permissions or 
rights required to perform the operation 
on the object. 

Authentication 

Identification and authentication are the 
most fundamental security features of an 
OS. To log onto NT, you press a familiar 
key combination: Ctrl-Alt-Del. This 
actually implements a feature—called 
Trusted Path—required by the Orange 
Book. This requirement assures the user 
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Windows NT Security Architecture 


User Mode 
Herrte! Mode 


WinLogon 

i - 


Local Security Authority/ 
Security Accounts Manager 


Win32 


Appficatmns 


Protected subsystems 
(servers) 




Executlift services 


1/0 

Manager 

Object 

Manager 

Security 

Reference 

Monitor 

Process 

Manager 

Virtual 

Memory 

Manager 

Microkernel 

Hardware abstraction layer (HAL) | 


WindowsNT 

Executive 


Hardware 


The Object Manager and the Security Reference Monitor 
protect system resources. 










































Core 

that if she presses the so-called Secure 
Attention Sequence first, the resulting 
prompt for username and password is 
from the OS and not from some spoofing 
program written by a malicious user. The 
user must identify herself with a user- 
name and authenticate herself, typically 
with a password. NT is sufficiently mod¬ 
ular that a more sophisticated authenti¬ 
cation mechanism can be implemented; 
for example, the administrator could 
substitute a retinal scanner. (See “Autho¬ 
rizing a User” for a summary of the log¬ 
on sequence.) 

Every user belongs to one or more 
groups, and a few special groups arc built 
in. Each group has a name and a set of 


user rights. Users have the rights of all the 
groups they belong to, plus any special 
rights granted to that particular individ¬ 
ual. These rights are assigned collective¬ 
ly when the administrator makes a user 
a member of a defined group. 

There are roughly two dozen user 
rights, including the ability to define 
printers, add hardware (such as Ethernet 
cards) to the system, and shut down the 
computer. Each user acquires a set of 
rights, either from the groups she belongs 
to or by the administrator specifically 
granting them. 

Auditing for Attacks 

Because no system is absolutely secure, 
administrators need to be able to deter¬ 
mine if their system has been the target 
of an attack, or has been vulnerable to the 
misadventures of a non malicious user. In 
the case of NT, auditing policy is set and 


Operating Systems 

controlled with the User Manager. 

The User Manager provides an easy 
interface to specify the level of auditing. 
Because the auditing process contributes 
to system overhead, the amount of audit 
information to be captured has to be care¬ 
fully weighed in consideration to overall 
system requirements. NT divides audited 
user actions into seven categories, includ¬ 
ing file and object access, logging on and 
off, and exercise of user rights. Actions 
within each category can be audited for 
success, failure, or both. For example, you 
may not want NT to produce an audit 
record every time a user logs on, but you’d 
want to record unsuccessful attempts to 
log on. Similarly, you’d probably record 


unsuccessful attempts to access files or 
directories—such activities indicate mali¬ 
cious snooping. 

You use the Event Viewer to examine 
audit records. It allows examination of 
three different logs: system events, appli¬ 
cation events, and security events. Each 
event record is rime-stamped, and both 
the process and the user attempting the 
operation are identified. A log is an object 
just like every other resource controlled 
by NT, and therefore it has an access con¬ 
trol list associated with it. By default, only 
members of the Administrators group 
can examine the security log. With the 
Event Viewer, an authorized user can 
control important aspects of the logs. Par¬ 
ticularly important from a security point 
of view and required for C2-level rating 
is the ability to guarantee that no securi¬ 
ty event records can be lost. Logs, natu¬ 
rally, are limited to a certain length, and 


by default are overwritten when full. In 
special situations, the administrator can 
prevent overwriting the log by forcing a 
system shutdown when the log is full. 

Object Reuse 

Underlying all of NT’s logical objects 
are physical RAM and disk space, both 
of which are continually being recycled 
for new processes and files. Object reuse 
is a security requirement that prevents a 
user from accessing the remains of anoth¬ 
er user’s work, particularly when the OS 
creates new objects from previously used 
resources. 

Long-time DOS users are well aware 
that “erasing” a disk file doesn’t clear the 
file’s contents from the hard disk: It 
simply marks the region on the disk as 
unused. Other users can examine this 
region’s contents, provided another pro¬ 
cess hasn’t already written over the same 
area of the disk. Secure systems require 
that such a scenario isn’t possible. When 
NT creates a new object (either memory 
or file) for a user, it is empty of data. That 
is, the OS clears the object of its previous 
data or assigns it a zero-length size. 

For file objects, NT prohibits you from 
reading past a file’s logical end-of-file 
marker and thus possibly peeking at data 
from an erased file. Also, if you have the 
right to extend the file, NT overwrites that 
area on disk before granting access to it. 

When a program allocates memory, 
NT first clears the section of RAM that a 
newly created memory object will oc¬ 
cupy. This prevents a user from probing 
random locations in RAM, searching for 
the vestiges of documents or file buffers 
that might contain confidential infor¬ 
mation. Of course, because of NT’s secu¬ 
rity mechanisms, processes can access 
only blocks of memory granted to them. 

NT is a reasonably secure general-pur¬ 
pose OS. As an indication of this, in 
August 1995, the National Security 
Agency granted Windows NT 3.5 C2- 
level approval. Its security features make 
it comparable to Digital Equipment’s 
VMS and superior to Unix. NT provides 
a unique combination of security and 
convenience that is long overdue in the 
personal computer world. □ 


Jim Reynolds was a member of the National 
Security Agency *s Windows NT evaluation 
team. He also participated in the evaluation 
of three other commercial OS products for the 
f< Orange Book ” program. You can reach him 
at reynolds@mitre.org. 



NT's log-on process prevents an unauthorized user 
from entering the system. 
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ABC Graphics Suite. 
Because in today’s business world, 

YOU’RE EXPECTED TO BE BOTH. 



::3B 


To stay ahead, you need both the 
brilliant logic of Einstein, and the bold 
creativity of Van Gogh. And die right tools 
to keep up -ABC Graphics Suite. Three 
powerful programs in one package that 
let you diagram one minute, illustrate or 
image edit the next. 

Microsoft® Office™ compatible and 
designed for Win NT and Win 95, ABC 
Graphics Suite gives you true 32-bit 
multithreading technology, plus the ease and speed 
of a drag and drop environment. 

Powerful. Versatile. Indispensable. The software 
that brings the art and science of business together. 
ABC Graphics Suite. 


ONLY $149.95 


ABC Flowcharter* 6.0 

* Simple to sophisticated business diagramming 

* Over 2,000 diagramming symbols for increased versatility 

■ intelligent line routing and automatic tine crossovers 
for better roadability 

MICROGRAFX DESIGNER ' 6.0 

* Precision drawing for illustration and graphics design 

* Over 32,000 layers for unlimited graphics flexibility 

* EPS output for better color separations 

PICTURE PUBLISHER* 6.0 

* Fast and powerful photo retouching and image editing 

* Infinite Undo 1M for unparalleled creative freedom 

■ Object Layers'* for increased productivity 


Download our free Internet Graphics Pack and 
explore the details of ABC Graphics Suite: 

www, mkrografx, com 

Use our automated fax back system or speak 
with a Micrografx representative: 

1-800-SI 9-8527 


4 

MICROGRAFX' 


Also included: 

* Instant 3D T “ to easily enhance text and graphics 

* ABC Media Manager * for “drag and drop” 
control of all graphics, such as dipart and logos 

* 30,000 pieces of clipart, images and fonts 


In Canada, call 1 -800-360-8464. ‘Canadian E.EtR 1199.95 ©1996 Micrografx, Inc, Alt rights reserved. All product names are trademarks erf their respective companies. 
Dr. Albert Einstein licensed by I tie Hebrew University. Represented by The Reger fbchman Agency lnc. r Beverly Hills, CA. 















A Leader in Global Telecommunications 





DBTEL offers 
full features for 
Voice / Fax / Modem 

•33.6k / 28.8k / 14.4k bps Modem 
•V. 17 14400 bps Group III Fax 
•Telephone Answering Machine 

• Speakerphone 

• Date Compression and Error Correction 

• Plug & Play 


OEM/ODM WELCOME 


Since our founding nearly two decades ago, we've worked to put 
down roots in the telecommunications industry. As the 21st century 
approaches, we will need to redistribute the world's resources and 


make realignments in global production. DBTEL has 4,000 employees throughout the world producing Fax/ 
Modems, CD-ROMS, Ink Jet Fax Systems, Answering Machines, Cordless Phones, Telephone Systems and 


ISDN Phones & Systems. Please contact us for more information. 
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A new revision to this management protocol addresses performance 
issues and corrects some flaws. By William Stallings 


Patching the Cracks in SNMP 


n 198S S the internet Engi¬ 
neering Steering Group 
(IESG) released the first ver¬ 
sion of the SNMP specifica¬ 
tion, Its goal was grand yet practical: to 
provide an easily implemented, low- 
overhead foundation for multi vendor 
network management of routers, servers, 
and other network resources. As a pub¬ 
lic standard, the original version of SNMP 
(now known as SNMPvl) rapidly became 
the most widely used vendor-indepen¬ 
dent network management scheme. 

As SNMPvl gained widespread use, 
some deficiencies became apparent. 
These included a lack of manager-to¬ 
rn a n ager co m m u n i catio n, the i nabi 1 ity to 
do bulk data transfer, and a lack of secu¬ 
rity. The IESG sought to remedy them by 
revising the specification. In 1993, it 
issued version 2 (known as SNMPvl) as 
a set of proposed Internet standards. 
However, it has not received widespread 
acceptance. That’s because while the 
functional enhancements have been wel¬ 
come, developers found the security 
facility for SNMPv2 too complex. 

The IESG worked on an enhancement 
to SNMPv2. It completed the task in Jan¬ 
uary and announced the revised standard 
as SNMPv2c, This version employs the 
SNMPvl message wrapper, with its use of 
the community concept, which has a sim¬ 
ple password-based security model This 
“administrative framework” for SNMPvl 
is termed community-based SNMPvl, 
which explains the c suffix. 

The results of this effort have been one 
minor success and one major failure. The 
minor success is the tune-up of the func¬ 
tional aspects of SNMPvl. The major fail¬ 
ure is in the area of security, SNMPvlc’s 
password-based approach to security is 
anything but secure. The IESG was unable 
to resolve the issue, and two compering 
approaches emerged. 

The first approach is User-Based Secu¬ 


rity Model for SNMP, or 5NMPv2u. 
SNMPvlu rakes a minimalist approach to 
providing security and is centered on 
capabilities provided by the agent, (An 
agent is a software package running on 
any system that is to be managed, such 
as PCs, workstations, bridges, routers, 
servers, and hosts.) SNMPvlu provides 
die basic elements for network manage¬ 
ment security, namely, the ability to 
authenticate managers and provision for 
confidentiality of exchanged messages. 


(A manager or management system is a 
desktop computer running management 
software and operated by a user.) 

The second approach is SNMPvl*. 
This more ambitious approach adds to 
SNMPvlu features implemented at the 
management station and deals with issues 
of remote configuration not addressed in 
SNMPvlu. SNMP is able to remotely con¬ 
figure an agent to include new Manage¬ 
ment Information Base (MIR) objects. 

Because of this schism, the IESG will 


revisit the SNMP security matter. For this 
reason, we will instead look into the per¬ 
formance areas that the standard fixes. 

Data Transfer 
Enhancements 

SNMPvl can generate considerable traf¬ 
fic when managers communicate with 
agents. That’s because a single SNMPvl 
transaction can exchange only a limited 
amount of data, forcing management 
workstations and agents to often gener¬ 


ate multiple transactions. The result is a 
heavy load on the network. 

To help streamline these exchanges, 
SNMPvl adds a new command. Get - 
Bui kRequest. GetBul kRequesttargets 
the one area of information exchange 
capable of generating the most traffic: 
retrieval of tables. A table represents a 
related set of information about a re¬ 
source (e.g. , a router) or activity (the traf¬ 
fic over a TCP connection). It is organized 
as a collection of rows of variables, with 




This new SNMPv2c command lets a network management program 
obtain information from a remote agent with only one transaction. 
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each row having the same sequence of 
variables. 

With SNMPvl, you could retrieve 
information from such a table only one 
row at a time. If a manager had to see an 
entire routing table, he or she needed a 
tedious series of get/response transac¬ 
tions, one for each row. 

Using GetBul kRequest, a manager 
can retrieve the entire table with one 
transaction and even retrieve additional 
nontable information in that same trans¬ 
action. Suppose a manager wants to 
retrieve a router’s entire routing table plus 
the variable sy sUpTi me, so that it could 
associate a system time with the retrieved 
table. The manager issues aGetBulkRe 
quest command that lists the variable 
sysUpTime, plus the variables that cor¬ 
respond to each of the fields in the table. 

GetBul kRequest also includes two 
parameters.The nonrepeaters param¬ 
eter indicates how many of the listed vari¬ 
ables are to return just one value. In our 
example, there is only one such variable, 
sysUpTime,sononrepeaters issetto 1. 
The max repetitions parameter indi¬ 
cates how many rows of the table are to 
be retrieved. If the manager knows the 
number of rows in the table, max-repe- 
1111 on s is set to that value. Otherwise, 
the manager makes an educated guess 
and, if necessary, issues additional Get - 
Bu 1 kRequest commands to get addi¬ 
tional rows. (See the figure “GetBulkRe- 
quest Reduces Network Transactions” 
for more information.) 

Another feature of SNMPv2 that im¬ 
proves the efficiency of data transfer is 
the nonatomic Get command. Manage¬ 
ment stations in both SNMP and SNMPv2 
use Get to obtain the value of one or more 
variables. In SNMPvl, if a Get command 
lists multiple variables, and if the agent 
can’t return a value for even one of 
those variables, the entire command is 
rejected. SNMPv2c’s nonatomic Get 
command allows partial results to be 
returned (hence the term nonatomic). 
This lets the agent return those values 
that it can and ignore the rest of the com¬ 
mand. Again, this improves efficiency by 
reducing the number of exchanges across 
the network. 

Cooperation 
Among Managers 

Another major concern users had with 
SNMPvl was the difficulty in providing 
manager-to-manager cooperation. The 
only reliable way to send information 


between managers was through vendor- 
specific mechanisms. This isn’t a practi¬ 
cal solution for networks made up of a 
mix of machines from different vendors. 
As the number of end-user systems and 
networks in an enterprise network con¬ 
figuration grows, it becomes impractical 
to manage the system from one network 
management station. Many users would 
like to see a decentralized management 
strategy, in which there may be one or a 
few top-level manager stations, each con¬ 
trolling a number of lower-level manager 
stations that are responsible for their por¬ 
tion of the network. 

To support manager-to-manager co¬ 


operation, SNMPv2 introduces an I n - 
form command. A manager uses Inform 
to send unsolicited information to an¬ 
other manager. For example, through 
I n f o rm, a manager notifies another man¬ 
ager when an unusual event occurs, like 
the loss of a physical link or an excessive 
rate of traffic at some point in the net¬ 
work. Such unsolicited notifications pro¬ 
vide an ideal tool for configuring a decen¬ 
tralized network management scheme. 

Higher-level managers need not con¬ 
cern themselves with the details of 
remote parts of the network until a local 
event that requires central attention 
occurs. For example, the local manager 
can use I n f o r m to alert the central man¬ 
ager that a part of its subnet has disap¬ 


peared. This ability for one manager to 
alert another is lacking in SNMPvl. 

“A Distributed SNMP Management 
Scheme” illustrates one kind of network 
configuration possible with SNMPv2. 

SNMP’s Future 

When and whether the security portion 
of SNMPv2 gets resolved is anyone’s 
guess. As mentioned earlier, the IESG will 
revisit the issue. Because the project will 
start at the requirements level, it’s a 
chance to begin with a clean slate and 
resolve the security issue once and for all. 

Meanwhile, the functional enhance¬ 
ments provided in SNMPv2c should 


attract wide support. The technology is 
stable, and the cost of implementation is 
low for those who have implemented 
network resources using SNMPvl. We 
can expect to see a wide array of offer¬ 
ings from software and equipment ven¬ 
dors. For example, IBM announced a ver¬ 
sion of SystemView, its AIX network 
management software, that is compliant 
with the new protocol and supports the 
SNMPv2u security mechanism. □ 


William Stallings is a consultant and a frequent 
contributor to BYTE. Recent books include 
SNMP, SNMPv2, and RMON, Inded. (Addi- 
son-Wesley , 1996) and Local and Metropoli¬ 
tan Area Networks, 5th ed. (Prentice-Hall , 
1996). He can be reached at ws@shore.net. 


A Distributed SNMP Management Scheme 

Manager Server 


The high-level 
manager oversees 
the entire network. 


Management applications 
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the various 
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For a break in its section of the 
network, a midlevel manager alerts its 
manager with SNMPv2's Inform message. 
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By use of a new Inform command, SNMPv2c lets a local manager 
notify a central manager of important network changes. 






















Introducing Mega Monitor 

I with 250 MHz video input bandwidth, 

1 800 x 1 440 © 76Hz and a 

3 3 - ' 1 5 K H z '• o r: z o n t a! $ c a n range, 



what else could you call it? 


Announcing the ViewSonic P815 21" (20" viewable) 
monitor. It’s the latest innovation from ViewSonic®, 
the recognized leader in color monitor technolog}' 
And it’s a mega hit 


More power to you. 

Talk about unbelievable numbers: 
Resolutions up to 1800 x 1440 at a 76Hz 
refresh rate. A whopping 250MHz video 
input bandwidth. A horizontal scan rate up 
to 115KHz. And a 0.25mm dot pitch. 

All high water marks in the industry. 

It’s the new standard for high-end 
CAD, document imaging and 
other precision-oriented applications. 

The text is the sharpest available today. 
The images are flicker-free, virtually elim¬ 
inating eye strain. It displays more infor¬ 
mation faster than any monitor you’ve 
seen before and with BNC and VGA con¬ 
nectors you can easily switch between 
two separate systems. 


Compared to other monitors 

there is no comparison. 


After winning the Byte Spring ’96 “Best 
of Comdex” award, the performance is 
obviously rated the highest in the industry, 
but the price is not-it is a real mega 
value. It comes with ARAG® anti-reflection, 



ViewSonic Professional Series 

Model 

P815 

P810 

PTB10 

PT770 

17PS 

Dot/Aperture Grille Pitch 

D.25mm 

0.25mm 

0.30mm* j 

0.25mm* 

0.25mm 

CRT Size/Viewable 

21V20.0" 

21720.0* 

21720.0" 

17716.0" 

17716.0" 

Horizontal Scan Rate 

30-115 KHz 

30-95 KHz 

30-96 KHz 

24-82 KHz 

30-86 KHz 

Video Input Bandwidth 

250 MHz 

200 MHz 

200MHz| 

135 MHz 

135 MHz 

Recommended 

1800 x 1440 

1600x 1200 

1600x 1200 ! 

1 1280x 1024 

1280x 1024 

Resolution 

@75Hz 

@76Hz 

@ 77Hz 

| @ 77Hz 

@8QHz 

MSRP** 

$2,195 

$1,845 

$1,995 

$945 

$899 


* Aperture Grille 


anti-glare screen coating, a limited 3 year warranty 
on CRT, parts and labor (the best in the business), 
and an optional Express Exchange" Service 
program that insures 48 hour replacements. 

If all this doesn’t convince you that the ViewSonic 
P815 is truly a “mega monitor,” then seeing it 
certainly will. Call (800) 888-8583 and ask for 
Agent 1236 for your nearest dealer. 


Winner 

ViewSonic P815 • June 1996 




ViewSonic* 


(909) 869-7976 fiat (909) 869-7958 • Cad FaxSonc* at (909) 869-7318 (24-hour tax-on-deroarx* Request Docs P815-161; P810-160. PT810-163; PT770-152; 17PS-153 

Wan® ropyAwwi.vevfionccom • © 1996 VtewScnc Coaxxaton. • Corporate names and tafcnarts are the property ol Iher tespedne comoanei • “ MSRP as of May 1996 FtoanaspeGfk3or£ai^lD 
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COMPUTING WITHOUT LIMITS* 



Want A 486 Upgrade That Outperforms Intel? 
For $139 You Can Put Kingston Inside. 


Making your 486 run like a Pentium*doesn’t take magic. 
It just takes a TurboChip™ and a little pocket change. 
Instantly, you will have 5 x 86 clock-quadrupled 
technology that will help your system run three times faster. And 
the TurboChip has all die power you need to run today’s demanding 
software, whether you have a 486-based DX2, DX, SX2, or SX 
system. So how does the TurboChip compare to Intel’s OverDrive*? 
Not only does the TurboChip beat the OverDrive in price, 



compatibility, and warranty, but in a recent study* it also outper- 
formed it. The TurboChip is designed with AMD’s Am 5 x 86-P75 
CPU and upgrades with most IBM-compatible desktop systems. 
And since the TurboChip is a chip-for-chip replacement upgrade, 
it’s easy to install. Plus it preserves your system configuration. 
To find your nearest Kingston® distributor call us at (800) 251-9059, 
domestically or (714) 437-3334 
for international sales. 


lui wCli a uj cii. \uw/ h*-J a / vvy I 

Kingston* 

JLIl TECHNOLOGY CORPORATION 


For more information call us domestically at (800) 251-9059, or for international 



sales call (714) 437-3334 or visit our Web site: http://www.kingston.eom/b.htm 


CPU by 

AMPZ1 


Am5j( 86^*75 
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*Wintach test, Advanced Micro Dev tees, 1995. Kingston Technology Corporation, 17600 New hope Street, Fountain Valley, CA 92706 USA, (714) 435-2600. Fax (714) 435-2699. €> 1996 Kingston Technology Corporation. 
All rights reserved. Kingston is a registered trademark and Computing Without Limits and TurboChip are trademarks of Kingston Technology Corporation. All other registered trademarks are the property of their owners. 























A variant of this RISC processor targets the embedded- 
applications market. By Tom Thompson 


The PowerPC Coes Consumer 



I sk someone where you would 
most likely find a PowerPC 
RISC processor, and the reply 
I would probably be, “a desk¬ 
top computer.” This is a valid answer, 
since most of the PowerPC’s visibility 
comes from high-speed desktop systems, 
such as Apple’s Power Macs and Power 
Computing’s Mac clones. 

But you can also find the PowerPC 
working as an embedded processor in 
laser printers or network adapter cards. 
The PowerPC’s use in embedded systems 
shouldn’t come as a surprise. This RISC 
processor’s throughput is ideally suited 
for the computing demands of today’s 
32-bit computer peripherals. 

The PowerPC’s foray into the embed¬ 
ded market isn’t new. IBM introduced 
the PowerPC 403, a microcontroller ver¬ 
sion of the processor, in April 1994. One 
of the latest variants of this design, the 
403GB, features a PowerPC core that dis¬ 
patches two instructions at a time. How¬ 
ever, its very sophistication, combined 
with the physical footprint required to 
support separate address and data buses, 
makes the 403 a poor fit for cost-sensi¬ 
tive consumer electronics or hand-held 
devices. 

Enter the PowerPC 401GF. While it re¬ 
tains many high-performance features of 
its predecessor, it does so with a slimmed- 
down RISC core. A multiplexed bus in¬ 
terface reduces the chip’s footprint; in 
addition, at 2.5 V, it consumes only 40 
milliwatts at 25 MHz. This makes the 401 
ideal for custom embedded-processor 
applications in the low-cost consumer- 
electronics market. 


The Small yet Smart Core 

The 40IGF gets both its smarts and its 
processing brawn from a 32-bit RISC 
processor core that’s code-compliant 
with the PowerPC 60x family. Called the 
401 core, it sports a surprising number of 


60x processor features, as shown in the 
figure “The PowerPC 401 RISC Core” 
below. 

It has 32 32-bit general-purpose regis¬ 
ters (GPRs), several special-purpose reg¬ 
isters (SPRs), an ALU, multiply and divide 
hardware for 32-bit integers, a barrel 
shifter, and control logic that supervises 
data flow and code execution in the core. 
The 40IGF also has static-branch-pre- 


diction logic, similar to that used by the 
PowerPC 601 and 603, to improve code 
performance. 

The 401 core has a three-stage pipeline 
(instruction fetch, instruction decode, 
and instruction execute) that boosts code 
throughput. These pipeline stages also 
expose some of the decoded instructions 
for use by other function units, such as 
the 401GF’s memory management unit 
(MMU). 

But certain design compromises were 
made to reduce the 401 core’s transistor 
count, thereby reducing its power con¬ 


sumption. For example, the 401 core does 
not have an FPU. 

Moreover, while the 60x family has 
multiple execution units that can oper¬ 
ate on two or more instructions concur¬ 
rently, the 401 core executes a single in¬ 
struction at a time. While this trade-off 
constrains the 401 core’s performance, 
it also eliminates the large number of 
transistors required for buffers, reserva¬ 


tion stations, and other logic needed to 
support the concurrent operation of the 
execution units. 

The end result is a RISC core that is 
comprised of only 85,000 transistors and 
is physically very small. Using 0.5-micron, 
triple-level-metal CMOS fabrication tech¬ 
nology, the 401 core occupies only 4.5 
square millimeters on a die. 

IBM also offers custom solutions, in 
which the 401 core and optional function 
units can be fabricated into an ASIC that 
is targeted for a specific design. The 
40IGF represents such an implemen- 


The PowerPC 401 RISC Core 
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The 401 core has a three-stage pipeline. 
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Core 

tation, with its data and instruction 
caches, MMU, several timers, and periph¬ 
eral interface. 

Embedded Power 

The heart of the 401GF consists of three 
tightly coupled function units: the 401 
CPU core, the data-cache unit (DCU), and 
the instruction-cache unit (ICU), as 
shown in the figure “The PowerPC40IGF 
Architecture” at right. The 401 core, in 
tandem with the bus-interface logic, can 
field misaligned data on load/store in¬ 
structions. This capability allows pro¬ 
grammers to tightly pack data or code 
and conserve RAM, which is a high-cost 
item for embedded applications. 

Both of the 401GF’s cache units have 
data arrays, tags, and control logic for ad- 
dressing and cache management. The 
401 GF uses a Harvard architecture and 
has a l-KB data cache and a 2-KB instruc¬ 
tion cache. (Custom 401 GF implemen¬ 
tations can be fabricated with caches up 
to 16 KB in size.) The small size of these 
caches is offset by the performance gained 
through the cache’s two-way set-asso¬ 
ciative organization. 

The DCU uses a copy-back strategy 
during cache operations to reduce bus 
traffic. This means that writes to main 
memory occur only for those data items 
that get modified in the cache. These 
updates take place when the altered data 
must be purged from the DCU in order 
to make room for new data. Control 
bits in the data-cache-control register can 
disable the cache for specific sections of 
memory. 

Managing Memory 

The 401 GF has a sophisticated bus-con¬ 
trol unit (BCU) that handles transfers 
among the external bus, the caches, and 
the registers within the processor core. 
The BCU can be programmed to handle 
a mix of 8-, 16-, or 32-bit devices. For ex¬ 
ample, in a set-top box, the BCU might 
use 8-bit accesses to fetch instructions 
from inexpensive 8-bit ROMs while per¬ 
forming 32-bit accesses to update a bank 
of DRAM that acts as a frame buffer. 

The BCU has a programmable read/ 
write burst mechanism that allows it to 
work with burst-mode ROMs and with 


WHERE TO FIND 


IBM Microelectronics Division 
Hopewell Junction, NY 
fax:(415)855-4121 
http://www.chips.ibm.com 


CPUs _ 

page-mode DRAM to expedite cache-fill 
and flush operations. The BCU handles 
big-endian or little-endian byte ordering 

and supports transfers between it and ex¬ 
ternal bus masters. This combination of 
programmable bus width, endian address¬ 
ing modes, and read/write functions al¬ 
lows the 40IGF to easily integrate with 
any type of peripheral or memory device, 
a plus for any design. 


The 401GF has a real-mode MMU. 
That is, the MMU handles memory pro¬ 
tection and assigns access attributes to 
sections of memory, but it doesn’t per¬ 
form memory-address translation. (A vir¬ 
tual-mode MMU that addresses transla¬ 
tion and memory paging is available for 
special purposes.) 

Conserving Power 

The 40IGF uses a fully static CMOS de¬ 
sign. This allows the processor clock to 
be switched off, putting the processor 
to sleep for power savings, yet the con¬ 
tents of its registers and its internal state 
are preserved. The 401GF can resume 
where it left off when an external event 
switches on the processor clock. 

The 40IGF has a programmable clock 
multiplier with ratios of 1:1,2:1,3:1, and 
4:1. This lets the 401 GF operate internal¬ 
ly at higher clock rates for better perfor¬ 


mance while the system runs at a lower, 
less power-consuming frequency. 

Like the PowerPC 603, the 40IGF can 

selectively disable the clock to idle func¬ 
tion units, which can further reduce pow¬ 
er consumption. Also, you can issue com¬ 
mands to the SPRs so that the processor 
enters one of three power-conservation 
modes (nap, doze, or sleep). 

At 25 MHz, the 40IGF typically con¬ 


sumes 40 mW; it can be as little as 0.015 
mW when it’s in sleep mode. At this fre¬ 
quency, the 40IGF can execute 44,000 
Dhrystones per second, or 26 Dhrystone 
MIPS (DMIPS). Also, 50-, 75-, and 100- 
MHz versions of the 401 GF will be avail¬ 
able later this year as 3.3-V parts. 

IBM has a library of various function 
units (e.g., a virtual-mode MMU, a digi¬ 
tal signal processor or floating-point co¬ 
processor, and a serial I/O interface) that 
you can add along with a 401 core to cre¬ 
ate a custom ASIC for a specific design. 
You can even add your own specialized 
logic, thus producing a high-perfor¬ 
mance 401 -based ASIC for unique embed¬ 
ded applications. □ 


Tom Thompson is a BYTE senior technical edi¬ 
tor at large. He has a B.S.E.E. degree from the 
University of Memphis. You can reach him at 

tom_thompson@bix.com. 


The PowerPC 401GF Architecture 
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The 401 GF uses the 401 core plus function units that handle 
interrupts and memory management. 
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IF WE TOLD YOU WE PUT AN 

ISDN/V34 MODEM 

STAND-ALONE FAX 

PROTOCOL analyzer: security 
AND ANSWERING MACHINE 
INTO ONE LITTLE BLACK BOX 

WE'D BE STRETCHING THE TRUTH. 



ACTUALLYTHE BOX IS WHITE. 


The ZyXEL Elite 28641—Your 
All-in-One NETworking Solution 

Systems Administrators love the 
Elite 28641 because it simplifies the way 
they manage their remote sites. Telecom¬ 
muters love it because it's packed with 
everything they need to run a complete 
remote office. ' 

ISDN and V.34 in a Single Device 

Blaze through the net at ISDN 
speeds — transfer large files, download 
graphics and sound. Access all the 
power of ISDN while maintaining 
connections with remote analog devices 
over ISDN. V.42bis data compression 
over ISDN allows for increased through¬ 
put up to 460.8Kbps. 

Interactive Voice Mail 

With appropriate software, the 
Elite 28641 allows for call logging, auto¬ 
dialing and paging. Voice features 
include voice commands, compression 
schemes and DTMF tone detection. 

Your Data Is Safe 

Protect your crucial data with security 
features such as Data Encryption 1 with 
X.75 and Password Protection with Call 
Back capability. 


Hassle-Free EPA Troubleshooting 

‘ZyXEL's Embedded Protocol Analyzer 
(EPA) lets you monitor the ISDN switch 
and diagnose incorrect settings and 
errors, allowing you to remotely trouble¬ 
shoot your users through their problems 
quickly and efficiently. 

Anytime, Anywhere 

Connect to your ISP via the async- 
to-sync PPP feature. V.120, V.l 10 and 
X.75 SLP Rate Adaption expands die 
range of devices you can connect to 
worldwide. 

Call Now 

Why wait? Find out how this little 
White Box is going to revolutionize the 
way you telecommute. 

800-255-4101 



The Modem of the Millennium 


4920 E. La Palma Avenue, Anaheim, CA 928G7 
Telephone; (714) 693-0808 Fax: (714) 693-8811 
Intemet: saies@zyxeJxom URL; http//www,zyxel.com 
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STAND-ALONE FAX AND STORAGE 


Elite 28641 features a parallel interface 
for direct printing of incoming faxes. 



Your Elite 28641 parallel port routes incoming 
faxes directly to your printer — no user and PC 
intervention needed. Optional SMB DRAM allows 
for storage of incoming faxes up to 200 pages. 


Elite 28641 supports all popular switches including 
AT&T 5ESS, Northern Telecom DMS-100, Siemens 
EWSD, National ESDN-1, and Euro-ISDN 1 , 



TZyXEL does not assume any liability arising out ol the application 
or use of any of the security functions described herein, neither does 
it convey any license under its patent rights nor the rights of others, 
tPrior to purchase, please contact your local dealer/distributor tor 
the correct version to ensure compatibility with the ISDN switches 
in your area, 

All trademarks are the property of their respective owners. 
Specifications are subject to change without notice. 












Software Developers; 


Do you know what 
Protects Software, 
Expands Distribution 
& Increases Sales? 


Rainbow knows. And so do the thousands of developers worldwide who rely on our 
industry leading Sentinel* products. Sentinel helps these developers achieve greater success 
by preventing piracy, increasing distribution capabilities and ensuring revenue. Learn more 
about the competitive edge Sentinel can give your software business - call Rainbow today. 


SEflTIVlEL 

Software Protection 


SErumELlM 

LICENSE MANAGERMmmm 


For Your Single-User Software Products 


For Your Network Software Products 


Over 8 million Sentinel keys protect software and 
ensure revenue worldwide. Only Sentinel delivers 
advanced technology, ISO certified quality and 
industry-leading reliability in an 
affordable and easy to implement key. 



What's more, Sentinel lets you sell 
software in innovative new ways, even 
enabling you to remotely activate products. Call the 
Rainbow office near you for your Free Sentinel guide. 


SentinelLM™ is a software-based network license 
manager for Windows, NT, NetWare and Unix. 
It gives you new ways to 
sell your products, while 
preventing piracy. 

Plus, your customers benefit from SentinelLM's 
advanced reporting tools and flexible licensing models. 
Improve your network software with SentinelLM, call 
the Rainbow office near you for a Free information kit. 



Visit us on the web @ http://www.mbo.com 

^W% ■ WlU Hf WORLD HEADQUARTERS: SO Technology Drive, Irvine, CA 92718 ■ Tel: (714) 450-7300 ■ Fax: (714) 450-7450 ■ Distributors located worldwide 

111 BWWW ASIA/LATIN AMERICA: (714) 450-7300 ■ FRANCE: (33) 1 41 43 29 00 ■ GERMANY: (49) 89 32 17 98 0 ■ U.K.: (44) 1932 579200 
TICHN0106IE8 01996 Rainbow Technologies, Inc. Sentinel and SentinelLM are trademarks of Rainbow Technologies. All other product namei are property of their respective owners. 


ALGERIA: AFAK (213) 41 85 61 
ARGENTINA: Agri-Aid, SA (541 1 8030536 
AUSTRALIA LOAD PLAN (61) 3 9690 0455 
BELGIUM/LUXEMBURG: L2S <32) 92 21 11 17 
BRAZIL MIPS Sistemas Lida. (55) 11 574 8686 
BULGARIA K.Si METRO (35) 9279 1478 
CHINA (East): Shanghai Pudong Software 
Park Elect rentes Company (86) 21 6417 B626 
CHINA (North): CS&S (B6) 10 217 7722 X2404 


COLOMBIA Construdata (57) 1 622 6011 
CZECH REPUBLIC ASKON ht*l (42) 2 3103 652 
EGYPT: ZEDAN-ADS (202) 248 8994 
GREECE: Byte Computer SA (301) 924 17 28 
HONG KONG: AHaLink Tech Co (852) 2333 0626 
HUNGARY: Polyware Kft (36) 76 481 236 
INDIA: ANC Engineering Ca (91) 11 4615680 
INDONESIA PT Prorrptra* ktfoSan (62) 21 375 166 
IRAN: GAM Electronics (98) 21 87 44 001 
ITALY: BF1IBEXSA SPA (39) 23 31 00535 


ITALY: Siosistemi (39) 30 24 411 
JAPAN: Gfken Shoji Co. lid (81) 52 972 6544 
JORDAN: CDG Engineering (96) 26 863 861 
KOREA Genesis Technologies (82) 2 578 3528 
LEBANON: National Group Cons (961) 1 494317 
MALAYSIA: Eastern Systems Design 
<M> Sdn Bhd (60) 3 241 1188 
MEXICO: :nue* Coup. S A de C V (52) 66 210 291 
MOROCCO: Futur & Soft (212) 2 40 03 97 
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NETHERLANDS: IntroCom (31) 74 2430 105 
NEW ZEALAND: Software Image (64) 09 378 9790 
PERU: OpenSoft (51) 1 224 2125 
PHILIPPINES Mannasoft Technology 
Corporation (63) 2 813 4162 
POLAND: HITEX Sp z o o (48) 22 41 97 51 
PORTUGAL COMELTA (351) 1 941 65 07 
SAUDI ARABIA ZEDAN (966) 2 665 1904 
SCANDINAVIA ?enco A/S (47) 2249 1500 
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SPAIN: MECCO (34) 3 422 7700 
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THAILAND: BCS Int'l (66) 2 319 4451 
TUNISIA Soft mfwmatique Tech (216) 17 19 486 
TURKEY: BIMEKS, Ltd, (90) 216 348 3508 
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Programming 


A guide to using the Pentium’s new multimedia instructions. 

By Jonathan Khazam and Bev Bachmayer 


Programming Strategies for Intel’s MMX 



I eveloping fast applications 
for Intd x86 processors is, in 
general, not difficult. How¬ 
ever, an understanding of the 
processor’s architecture makes the dif¬ 
ference between a fast application and a 
slo w one, 

Intel processors that offer MMX tech¬ 
nology add a new dimension to code de¬ 
velopment. The MMX technology is a 
set of highly optimized instructions for 
multimedia tasks that's included in Pen¬ 
tium processors scheduled to ship later 
this year. (For more on MMX, see “x86 
Enters the Multimedia Era,” July BYTE.) 
Software development cycles being what 
they are, developers need to start consid¬ 
ering now where and how these MMX 
instructions can boost the performance 
of their applications. 


Planning Considerations 

Before changing a line of code, the first 
thingyou should do is profilevour appli¬ 
cation. Profiling is the process of linking 
special libraries into your program or 
using system utilities to measure where 
your program spends most of its execu¬ 
tion time. 

Generally, you want to work on those 
code segments that arc computationally 
expensive or that take a sizable percent¬ 
age of the application-processing rime. 
In multimedia and comm unications ap¬ 
plications, such code sections typically 
include filters and speech-compression 
a 1 go ri thins, vi deo-d i sp I ay rou ti ncs, and 
rendering routines. 

In general, such routines consist of 
small, repetitive loops that operate on 
8- or 16-bit integers. It is these routines 
that yield the greatest overall perfor¬ 
mance increase when converted to MMX- 
optimized code. 

Such algorithms need to be analyzed 
for their fit with MMX instructions. The 
MMX technology adds 57 new op codes, 


designed to do high-speed arithmetic, 
logical, and comparison operations on 
packed data. As mentioned above, these 
MMX instructions offer the best sup¬ 
port for 8- and 16-bit integer data types. 

In some cases, it's possible to improve 
an algorithm’s performance by rewriting 
it to use MMX instructions. For example, 
suppose a multimedia algorithm uses in¬ 
teger data. The first step is to use a pro¬ 
filing tool to identify which parts of the 


algorithm consume the most processor 
cycles. Once such “hot spots” are iden¬ 
tified, you rewrite these code sections to 
use MMX integer instructions. 

Floating-Point or Integer? 

If an algorithm employs floating-point 
data, you should determine why it was 
used. Floating-point math is typically em¬ 
ployed for one of two reasons. The first 
is for performance, since floating-point 
multiplies are about three times faster 
than standard integer multiplies in the 


Pentium. The second reason is that the 
algorithm in question requires a large 
range or lots of precision in its results. 

If the algorithm uses floating-point 
math to obtain better performance, then 
it’s certainly a candidate for conversion 
to MMX integer code. On the other hand, 
if the algorithm requires the range or pre¬ 
cision that floating-point data offers, fur¬ 
ther investigation must be done. Can the 
algorithm’s data values be converted to 


integer while maintaining the required 
range and precision? If so, you might re¬ 
work the algorithm to take advantage of 
the MMX instructions. 

When writing MMX code, it’s impor¬ 
tant to keep in mind that the processor 
aliases the 64-bit MMX registers over 
the 80-bit floating-point registers, as 
shown in the figure “Pentium Registers 
Do Double Duty” above. This sleight of 
hand allows the addition of eight 64-bk, 
directly addressable MMX registers with¬ 
out adding any new processor states or 
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Register aliasing prevents you from using MMX and 
floating-point instructions at the same time. 
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Core 

compromising software compatibility. 

Because the registers are physically the 
same, however, you can’t store both 
floating-point data and packed-integer 
data in the same register at the same time. 
In addition, there’s a small amount of pro¬ 
cessor overhead (several tens of clocks) 
when switching between floating-point 
and MMX instructions. To keep this over¬ 
head from sapping application perfor¬ 
mance, don’t intermix floating-point and 


Programming 

cleared after use, it’s important to clear 
the MMX registers before issuing a float¬ 
ing-point instruction. The EMMS instruc¬ 
tion is designed for just this purpose; it 
clears the MMX registers and sets the val¬ 
ue of the floating-point tag word to emp¬ 
ty (i.e., all Is). This instruction is the 
MMX technology’s equivalent of pop¬ 
ping floating-point values off the stack 
to leave it empty. The EMMS instruction 
should be inserted at the end of all MMX 


Misaligned Data Wastes Cycles 


Aligned 2-byte integer within 
4-byte boundary 


a ‘t'lijic uumiudi j 

i ill I 


o, 


One cycle access 


Misaligned 2-byte value that straddles a 4-byte boundary 
31 0 



Second cycle reads 
word that contains 
value’s LS8. 


Third cycle combines 
bytes into a 2-byte 
integer value. 


Misaligned data can triple the number of processor 
cycles required to fetch data. 


floating-point tag word empty (via the 
EMMS instruction). 

• Leave the floating-point code section 
with an empty stack. 

• Don’t rely on the contents of the MMX 
or floating-point registers across context 
switches. 

Data Alignment 

Data alignment is critical to optimal per¬ 
formance on Intel processors. Misaligned 
accesses add costly extra clock cycles to 
data-access times and sap performance. 
To see why this is so, see the figure “Mis¬ 
aligned Data Wastes Cycles” at left. If, say, 
a 16-bit integer value straddles a 4-byte 
boundary, it triples the number of cycles 
required to access the data. 

This problem is easily solved by sim¬ 
ply respecting data alignment. Many 
compilers let you specify the alignment 
of variables using compiler controls. If a 
manual alignment of the variables is re¬ 
quired, typically when allocating mem¬ 
ory blocks on the fly, you can use the fol¬ 
lowing C algorithm to force alignment. 
This routine aligns a 64-bit variable on a 
64-bit boundary. Once it’s aligned, every 
access to this variable saves three clock 
cycles (versus an unaligned access) on a 
Pentium processor. 


MMX code at the instruction level. If an 
application frequently switches between 
floating-point and MMX instructions, 
then you should consider extending the 
period that the application stays in cither 
the MMX instruction stream or the float¬ 
ing-point instruction stream; this pro¬ 
cedure wi 11 better amortize the switchi ng 
overhead. 

Because floating-point convention 
specifies that the floating-point stack be 


push ebp 

mov ebp. esp 

sub ebp, 4 

and ebp. OFFFFFFFC 

mov [ebp],esp 

mov esp. ebp 

sub esp. FRAME5IZE 

... callee saves state, etc. 

Epilogue: 

... callee restores state, etc. 

mov esp. [ebp] 

pop ebp 

ret 


code segments to avoid a floating-point 
overflow exception. 

When writing an application that uses 
both floating-point and MMX instruc¬ 
tions, use the following guidelines for 
best results. 

• Partition the MMX instruction 
stream and the floating-point instruction 
stream into separate segments. 

• Exit the MMX code section with the 

“ 


;save old frame ptr 
:make new frame ptr 
;make room for stack ptr 
:align to 64 bits 
;save old stack ptr 
;copy al igned ptr 
;allocate space 



If (NULL == (new_.ptr = malloc 
(new_value 41)* sizeof 
(var_struct))mem_tmp - 
new_ptr ;mem_tmp /** 8; 
new_tmp_ptr - (var_struct*) 

((Mem_tmp+1 ) * 8 ); 

As a matter of convention, compilers 
allocate anything that’s not declared 
static on the stack. When making use 
of such volatile 64-bit data elements, it’s 
important to ensure that the stack is 
aligned. The C code in the listing “Main¬ 
taining Stack Alignment ” (at left), when 
placed in the function’s prologue and epi¬ 
logue, can force stack alignment. 

As you can see, using MMX technol¬ 
ogy to speed program execution is fairly 
straightforward. More on MMX technol¬ 
ogy, instructions, and coding techniques 
can be found at the uniform resource lo¬ 
cator (URL) http://www.intel.com. □ 


Jonathan Khazam is the program manager for 
Intel's MMX technology program. Bev Bach- 
tnayer is a senior programmer in Intel's code¬ 
optimization group. You can contact them at 

Jonathan_Khazam@ccm.sc.intel.com and 
at Bev_Bachmayer@ccm.imu.intel.com, re¬ 
spectively. 


Maintaining Stack Alignment 

Pro!ogue: 
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OPERATING INSTRUCTIONS, 
AS DESIGNED BY NETWORK 
PROFESSIONALS* 


PC-TO-UNIX 

CONNECTIVITY, AS DESIGNED BY 
NETWORK PROFESSIONALS. 


If everything were made to your specifications, life would 
be simple. 



New 

WINDOWS NT 

Version Available! 


Try Reflection, today, for PGto-UNIX 
connectivity that runs as smoothly as clockwork. 



WRQ can’t make everything a one-step operation. But 
WRQ’s Reflection® makes PC-toUNIX connectivity for 
Windows™ about as simple as it can be. 

The Reflection Suite for X starts with a 32-bit, X11R6 
PC X server that delivers accelerated performance with 
proven reliability. Then, it adds a full range of applications 
and emulations, an award-winning TCP/IP stack, an NFS 
client, and Internet tools. It’s all in one powerful package, 
with an integrated installation. 


REFLECTION X/REFLECTION SUITE FOR X 

▲ ARCHITECTURE: 32-0IT WITH WINDOWS ACCELERATED VIDEO ENHANCE¬ 
MENTS (WAVE); XI1R6 COMPLIANCE; OPTIMIZED FOR WINDOWS 9$ 

A INTEGRATION TOOLS: DIAL-UP X. CONFIGURABLE PANNING, VIRTUAL 

SCREEN, BACKING STORE, REMOTE AND LOCAL WINDOW MANAGEMENT 

A TCP/IP AND APPLICATIONS: VT420, VT320, SCO ANSI, LPR/LPD, NFS, DHCP, 
SNMP MIB II, FTP, INTERNET APPLICATIONS 

A MANAGEMENT TOOLS: X TRACE UTILITY WITH CUSTOMIZED FILTERS, 
QUICK-START CONNECTION TEMPLATES, CENTRALIZED SITE 
ADMINISTRATION 

WRQ OFFERS REFLECTION PC-TO-HOST AND NETWORKING 
CONNECTIVITY FOR UNIX, X, HP, DIGITAL, AND IBM SYSTEMS. 


for a free demonstration copy: 

Argentina—TCW Alumina S.A. (1) 314 5010 Australia-Megatcc Pty, Ltd. 1 800 S06 563 
Austria'—SIS InformatiaostechnoIngie Ges.ra.kH (01) 376316112 Benelux—BMC Software 
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Nutec Information SA (011} 5505 5728 Chiic-S & A Consultorea (2) 235 0289 
Czech Republic—INSEKO CS (067 ) 607 311 Denmark-Tempesr A/S 4494 8902 Fmbnd- 
TT-Professional Solution Oy (90) 3294 7600 France—ADE (Toulouse) (16) 61 00 32 32 
Germany-^Computing & Systems Consultants GmbH (0211) 53 70 01 6 Wick Hill 
Kommimitarionstechnik GmbH [040) 23 73 01 0 Hong Kong—Global Technology 
Integrator Ltd. 2881 4800 Ireland—Entropy Ltd, (01) 2940199 Israel—Yana Systems Ltd, 
(03) 557 3636 Italy—Slosistemi arl (030) 24411 Japin-Cybenwi Systems (03) 5978 5453 
Malaysia—SCS Computer Systems Sdn, Rhd (03) 756 5800 Mexico—lnftwwtemas 
Financiered (5) 813 1325 New Zealand—Interconnect (09) 3580322 Norway—Noccm 
NotgeTyS 67581450 Poland—Softkom Sp. i ao. (22) 6356346 Portupl—Silicon 
(01) 795 85 85 Sinppore-MtcroAsia Pte. Ltd. 441 2600 Slovak Republic—1NSEKQ a.s. 
(089) 64 88 08 Slovenia^ Aao. (061) 161 11 57 South Africa-LAN Design 
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With up to eight hours battery life* and 
full multimedia desktop performance, 
the Millennia Transport™ puts compact, 
no-compromise computing where you 
need it* 


W ith its exclusive FlexQpt™ dual bay modular 

design, the Micron Millennia TransPort lets you 
mix and match devices for a variety of customized choices. 
Drop in a modular CD-ROM drive. Add a second intelli¬ 
gent modular lithium-ion battery or a second L2GB hard 
drive to boost productivity. And there's built in flexibility, 
with features like Microns innovative Pick-a-Point™ sys¬ 
tem offering touchpad or pointing-stick operation, and an 
infrared port for walkup, wireless printing from compati¬ 
ble printers. Top it off with the industry's best warranty 
and you have the ideal portable computing solution. 


ooo 

3l5* ftnppy drive Second lithium 4X □ ROM 

ion battery 




MICRON™ HAS 
YOU COVERED. 



/ 5-year limited warranty on microprocessor and main memory 

J 3-year limited porfs-only sysfeai warranty 

■-* 1-2- or 3-year optional on-site sendee agreement far all desktop systems 

y 30 days af free Micron-supplied software support 

4 30-day moiey-badc pafity 

J 24 -hoe r technical supporl 

M safer are jwfiferi to Micron s standard limited wmwtm and to and fontori of sak. 

Cofib of am fawarmfm may be obtained mwwbsteorby rAg Afcm 


" AcsuijIi huitary pertormon« will wry depending cn Qpplltallorts end centlgunaNarrs. Dosed en Twe 4-bow balieries. 

























Millennia TransPort™ 


• 16MB EDO memory (48MB max.) 

• 11.3" active matrix color display, 800 x 600 

• 1.2GB removable hard drive 

Business lease $l60/montn 



• 32MB EDO memory (48MB max.) 

• Motorola® Moatano 28.8 fax/modem 

• 11.3” active matrix color display, 800 x 600 

• 1.2GB removable hard dove 

• 2nd intelligent modular lithium-ion battery 



Business lease $182/motuh 


• 32MB EDO memory (48MB max.) 

• Motorola® Montana 28.8 fax/modem 

• 12.1" active matrix color display, 800 x 600 

• 1.2GB removable hard drive 

• 2nd intelligent modular lithium-ion battery 



Business lease $l90/mondi 


| 4 | 


Toltfree from Caiudi 

800-708-1758 


I - ■ Tbdfree from iMexktt 

95-800-708-1755 


E Tdlfree from Pitenci Riflt Snemattonal Sales Interaaaatiil Fas 

800-708-1756 208-893-8970 W* 208-893-7393 


900 L Knrdier M Nampa. ID A36B7 ■ Mnn-Fri Itm-IOpnt Sul Irnfyn [MI} IniEtnirliMiJ Sales Haws: Mai-fri 6mn-7pm (Ml) 
mmm • Fox 208 - 8:^3424 * Punl ms Orikr Fdx 208-M3-8992 • lecfinknl SuppurP Adohle 24 Haun / 7 Duys 
Iechnkn[ Support E-moil: lKbpporl.inei@rMMi.cuin 


61996 Micron Electronics, toe. Alt rights reserved Micron Electronics is ncl responsible kw ornussians or 
errors In typography or photography. All purchases arc subject to availability. Prices and specifications may 
be changed without notice; prices dk> not include shipping and handling, 3D-day money-back policy does not 
include return freight and original shlpping/bandlmg charges, applies only to Micron brand products and 
begins Irdm date of shipment All sates are subject to Micron Electronics’ current terms and conditions of sate, 
Lease prices based cm 36-month lease. Intel, Intel Inside and Pentium arc registered trademarks Df the Intel 
Corporation, Microsoft, Windows and the Windows logo are re^tened trademarks and Windows NT is a 
trademark of Mjcmofl Corporation. All olher service marks, trademarks and registered trademarks are the 
property of their respective companies. BYTE-7BMS-9608 


Standard Features 

• 133MHz Pentium® processor 

• Intel 430MX PCI chipset 
•256KB12 pipeline burst cache 

• 16MB EDO memory (48MB max.) 

• 4X modular CD-ROM drive 

• PCI graphics accelerator, 1MB EDO memory 

• Pitta-Point” dual pointing devices integrate 
both pointing slick and touchpad 

• Removable EiDE hard drive (1.2GB mux.) 

• 3.5" modular floppy drive 

• intelligent modular lithium-ion hattery 

• 16-bit stereo sound 


• Built-in stereo speakers and microphone 

• 2 Type II or Due Type III PCMCIA slats 

• S-Video and NTSC videoautputs 

• Headphone, microphone and line-in jacks 

• 2 infrared ports: one front, one hock 

• Parallel, serial, VGA and 2 PS/2 ports 

• Dimensions: 117" x 9.4" x 2.0", Weight 6.9 lbs.! 

• Nylon carrying case 

• Microsoft® Windows® 95 and MS'® Plus! CD 

• Microsoft Office Pro 95 and Bookshelf® 95 CDs 

• Kensington" security lock! 

j/ • 5yeor/3-year Micron Power 5 *- limited warranty* 

18.9 h. Wades 3,5' floppy und m battery 
J belt soanes balii Wilbraim Transpart ml MiaonDod' 


Designed for 



Microsoft * 

Windows®95 



MICRON' 

ELECTRONICS. INC. 


800 - 723-2998 

http://www.mei.micron.com 
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Your 
Business 
Needs the 
Web 

Web-smart, platform-independent 
applications are jump-starting a 
Golden Age of so ftware development. 
By Jon Udell 



I an you really run your business on the Internet? 
You can't afford not to. As the planetary IP net¬ 
work increasingly connects your company to 
customers and business partners, the only 
I question is: How can you best exploit the new 
opportunities? 

Last year the World Wide Web looked like a great platform 
for electronic publishing. This year it became something far 
more profound: a planetary operating system. It's a primitive 
OS, to be sure, but so was MS-DOS when the IBM PC kicked off 
that great wave of software innovation. The Web’s Common 
Gateway Interface (CGI), a sort of 1NT21 for the '90s, has ere- 
ated another tsunami. And this time, applications aren't con¬ 
fined to stand-alone Intel processors. They run on all kinds of 
computers, and they share code and data with computers 
anywhere. 

The network really is the computer, finally. How can you 
use it? We've divided the answer into four parts. First, we 
explore the u nique dynamics of the Web computing platform. 
Then we discuss how to integrate legacy systems with the Web. 
In part three we evaluate techniques for building Web server- 
based applications. We wrap up by exploring how Java, Sun's 
executable Web-page scheme, and ActiveX, Microsoft's QLE- 
replacing component scheme, will transform Web clients. 


How to Exploit the Web’s 
Dynamic Nature 

Here's a Web application in its most basic form: You view a Web 
page in a browser, click on a hyperlink, and receive a new 
page from an application running on the server. From this sim¬ 
ple model flow a number of obvious and not-so-obvious busi- 



Data Analysis 

Experimental wind tunnel 


Data 

analysis 

server 


O At the NASA Ames 
Research Center, data 
from experimental wind 
tunnels feeds into a 
data collection server. 


© Then it's 
combined with data 
from other analytical 
(pressure- 
and temperature- 
sensitive paint} in the 


Collaboration 


The collaboration surrounding wind 
tunnel experiments goes beyond 
distributing data visualization. 
NASA is also developing 
videoconferencing services to 
enable researchers in different 
locations to talk about 
experimental results. It's a bandy 
way to coordinate a distributed 
system, and it's easy to make 
secure. Clients see only a URL on 
the central server. The application 
behind that URL authorizes 
connections and can ensure that 
Boeing researchers don't wander 
into areas that are private to 
McDonnell Douglas. 


O [fa NASA 
researcher wants to 
collaborate with a 
researcher at a client 
company, the 
conference begins with 
a rendezvous at the 
Web server. 


Other NASA 
research centers 


ness benefits. First, the obvious ones: 

Platform neutrality. A Macintosh, PC, or Unix browser can 
receive rhe same page in the same way from a Macintosh, PC, 
or Unix server. 

Global aval lability. The browser and the server can be any¬ 
where in rhe world—inches or continents apart, it makes no 
difference. 

Automatic software distribution. The browser is (at least 
in first-generation Web applications) a universal client. No oth¬ 
er software is needed. Given just the address of a Web appli¬ 
cation, any browser anywhere can run it. Users always run the 
current, latest-and-greatest version of that application. 

And here are some subtler benefits to running your busi ness 
on the Web: 

Distributed computing can be easy . One application run¬ 
ning on the BYTE Site (http://www.byte.com) augments our 
postcard-based reader service system. Pre-Web, you circled 
numbers on a “bingo card” and sent it to a fulfillment house 
called IMS. This company tallied these requests for product 
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How NASA Distributes Data Visualization Using Java 

Web server 



Q The videoconference 
participants can Interactively 
manipulate data, graphs, 
tables, etc. 


© A client's request for a top-level vie 


© Results of 
data analysis 
»transmitted! 
to the Web 
server. 


McDonnell Douglas 


. returns a straight¬ 
forward, dynamically 
generated HTML page ,.. 


© In data analysis mode, the Web server 
provides a variety of views of the data. 


0 , ..but % 
need to drill 
mote detail. 


clients 


© In collaboration mode, the Web server governs 
access to videoconferencing services. 


0 Once a link is established, the NASA and corporate 
researchers communicate through the videoconferencing 
server 


© ... the server returns HTML 
pages containing Java applets 
parameterized on-the-fly. 


Videoconferencing 


Perl scripts dynamically 
generate the pages containing 
(dotting applets. This makes 
analysis an iterative process. 
Clicking on a region of a plot 
leads to another, more-detailed 
plot. A JavaScript front end will 
support per-user customization 
of plot formats. 


information and relayed them along with your name and address 
to vendors. The vendors in turn senttheir product literature back 
to you . Now you can use a Web form to do the same thing. When 
IMS first proposed this Web scheme, the plan was to locate both 
the form and its companion CGI script on IMS’s Web site. But 
when we needed to tweak the form we had to fetch it, then pass 
it back to IMS. Unnecessary! Now the form lives on the BYTE Site, 
and its script lives on the IMS site, I can tweak the form as need¬ 
ed as Jong as I preserve its interface to the script; that is, the names 
of the form variables and the URL of the script that processes 
the form. 

Here’s another example: The BYTE Site has evolved into a 
village of Unix and Windows NTT servers. They partition the work 
of the site among them. One pumps out static Web documents; 
one runs CGI scripts; others provide mail, conferencing, appli¬ 
cation, and database services. None of this division of labor is 
obvious when you visit the site. URLs bind multiple servers into 
a cohesive whole. 

We tend to think of distributed computing as a hard prob¬ 


lem that even expensive middleware and unfathomable APIs can’t 
always solve. The Web’s dynamics turn that assumption on its 
head. Its simple and accessible programming model puts all sorts 
of practical distributed applications within reach of average 
developers using minimal tools. 

Better still, you can partition applications across companies 
as well as across servers within your company. BYTE’s collabo¬ 
ration with IMS was an example of ad hoc busmcss-to-business 
network computing. In 1994 such a thing would have been dif¬ 
ficulty imagine. In 1 995 , thanks to the evolution of the Web, it 
just happened—effortlessly. 

What about the heavy artillery of distributed computing: 
transaction-processing monitors, object request brokers (ORBs), 
remote procedure calls (RPCs), and the rest? All this stuff still 
matters—more than ever before given the size of the audience 
to w hich Web applications play—but you can do simple things 
in a simple way. 

You can support more users than you think . The Web’s con¬ 
nectionless, page-at-a-time style of interaction can support lots 
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Your Business Needs the Web 


Four Reasons Why the Web Is Essential 

lt f s open: The Web is platform-neutral and global, and Web 
browsers function as universal clients. 

|/ It's resourceful: Using the Web, you can update the look 
and the capabilities of legacy applications. 

%/ It’s efficient: Web-server applications are becoming 
simpler to create and faster to use. 

l/ It's dynamic: Java and ActiveX can help you quickly build 
information-rich and customizable client applications* 


of users—internal and external to your 
business. Every day, over 3500 visitors 
fetch more than 300 MB of data from our 
site’s document server (an Alpha AXP/150) 
and run more than 2000 instances of scripts 
on its application server (a dual Pentium- 
90), These are nor big numbers by Inter¬ 
net standards. But we haven’t hit any real 
bottlenecks yet, other than bandwidth. 

Can you imagine saying the same thing 
about a LAN client/server setup running 
on equivalent hardware? Thanks to 
HTTP’s statelessness, you can cheaply 
deliver applications that serve thousands 
of users on your company’s intranet and 
many more worldwide. 

You can build customized, data-driven 
applications , Hypertext Markup Lan- 
guage (HTML) can express the basic wid- 
getry of GUI appl icarions—radio buttons, 
drop-down lists, multiline text boxes— 
and browsers can render those widgets. 
Is an HTML form a document or an appli¬ 
cation ? Wei I, it’s both, and more. Think of 
it as an active document, ora document- 
centric application. Either way, your 
browser’s View Source function reveals 
that under the covers it’s just an ASCII 
text file. People can write HTML texts 
quire easily. So can programs. Mixing 
human-and machine-written HTML leads 
to powerful synergies. 

The BYTE Site’s first application was a 
feedback form. 1 wrote a template for the 
form. Then I wrote a program to instanti¬ 
ate the template for each of the 5000 
BYTE articles available on our site. When 
you comment on an article, the site pre¬ 
sents a form specific to that article, then 
routes your feedback to the editors respon¬ 
sible for that article. 

That’s only the beginning, “Applica¬ 
tions will reduce to sets of HTML pages 
that contain components,” says Jeremy 
Allaire, president of Allaire (http:// 
www.allaire.com), a vendor of tools that 
integrate Web applications with databas¬ 
es. Servers will build their business appli¬ 
cations on the fly, selectively inserting and 
configuring components to match the 
user’s identity and circumstances. It 
sounds like science fiction, but it’s fast 
becomi ng reality. The corporate cl ients of 
NASA’s Ames Research Center—Boeing, 
McDonnell Douglas, and other aerospace 
companies—use Web browsers to analyze 
wind-tunnel data collected at NASA (see 
“How NASA Distributes Data Visualiza¬ 
tion Using Java"), Pages generated for 
these clients contain Java applets used to 
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visualize the data. NASA’s system decides 
at run time wh ich applets to insert into the 
pages, and how to parameterize them, 
according to the access privileges of each 
corporate client and the interests of each 
individual user. 

You can find the information you need. 
It’s been a truism that white-collar work¬ 
ers spend a shocking percentage of their 
time looking for documents. Suddenly 
that’s changed. Last week 1 was looking 
for the latest Open Database Connectivi¬ 
ty (ODBC) spec. Digital’s AltaVista found 
it on the Net faster than I could have found 
it in my office on some CD. It also found 
the ODBC driver upgrade I needed and 
pointed me to Usenet discussions about 
the upgrade. 

Successful application of full-text 
search on a planetary scale is so new that 
its implications have yet to sink in. “Not 
long ago, relatively few people had ever 
used full-text search,” says Tim Bray, 
OpenText’s cofounder and senior vice 
president of technology. “Now 40 mil¬ 
lion people use it on a regular basis.” 

The next frontier is fielded search. It’s 
available now in a limited way on the Inter¬ 
net, In AltaVista, for example, you can 
issue the query “appIet:spreadsheet” in 
order to find pages with Java spreadsheet 
applets. The <app!et>..</applet> pair 
definesan implicit field, enabling a precise 
search for pages that actually contain Java 
spreadsheet applets, rather than ones that 
merely mention spreadsheet applets. In a 
recent BYTE Site survey we learned that 
aspiring Java programmers desperately 
want some sample code. AltaVista’s 
“applet:” trick created a virtual Java code 
library out of thin air. 

If the accidental structure that just hap¬ 
pens to exist in the Web’s document pool 
can yield such interesting results, what 
might intentional structure accomplish? 


The sky’s the limit. On Qualcomm’s 
intranet, 4500 employees share engineer¬ 
ing and project-management documents 
using QpenText’s LiveLink Intranet. A ver¬ 
sion of OpenText’s Internet Web crawler 
scans and indexes documents. Users inject 
new documents into the system using 
LiveLink’s work-flow manager, a Web 
appl ication that’s equally accessible to the 
2000 PCs, 2000 Macs, and 500 Unix work¬ 
stations in the company. As it receives doc¬ 
uments, it tags them with user, date, and 
project fields. This additional structure 
vastly improves search capability, espe¬ 
cially since many of the engineering doc¬ 
uments don’t translate to HTML and store 
as PDF files instead. 

Integrating Legacy 
Systems 

The Internet’s frenzied evolution is 
redefining the term “legacy system," A few 
years back, the term referred to the main¬ 
frame application you replaced with a 
PowerBuilder and Sybase client/server 
solurion running on a LAN. Today, as 
likely as not, it’s the client/server system 
itself that vour company is targeting for 
recycling—this time into a Web-based 
business application. 

Some pioneers today are going all the 
way, buildingclient and server logic using 
pure java and/or ActiveX (formerly OCX) 
technologies. Yet if you scratch the surface 
of most major Web applications, you’ll 
find some familiar items: middle-tier log¬ 
ic written in 3GL or 4GL languages, talk¬ 
ing to transaction services or talking direct¬ 
ly to data stores. 

Why put a Web face onto an other¬ 
wise unmodified legacy application? First 
and foremost: To let business customers 
serve themselves. Federal Express drove 
home the point when it exported its main- 
frame-based package-tracking application 
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The Firewall Dilemma: Too Few Locks, Too Many Doors 


P eople who've used TCP/IP networks for 
a long time find the current fuss over 
intranets, firewalls ( and the Internet a bit per' 
plexing* It's all just good old IP networking, 
right? Well yes, but when a cozy community 
becomes a bustling megalopolis, people have 
to look their doors. The problem is that every 
single node of a TCP/IP network is a door. 
McGraw-Hilt, BYTE's parent, is busily 
installing 1 0,000 of these doors. Unfortu¬ 
nately, there is not yet a practical way to lock 
them ail, so like many companies, McGraw- 
Hill locks the one that connects its global pri¬ 
vate WAN to the Internet, That's the only ratio¬ 
nal choice today, and I'm grateful for it, but it 
still stinks. When I recently moved BYTE's 
LAN behind McGraw-Hill's firewall, all sorts 
of things broke: POPS mail box access, NNTP 
conferencing, RealAudio, and every other non- 
HTTP application. 

We have gotten RealAudio back again, and 
I'm working with McGraw-Hill’s provider, 
ANS, to restore POP3 and NNTR It's all 
doable with the right combination of packet 
filters and application gateways. But while 
you can bless a whole series of protocols and 
applications with the ability to penetrate fire¬ 
walls, that won’t solve the two real problems: 

Problem #1: There are no safe protocols. 
If you think HTTP Is benign, thinkagain. Sim- 
son Garfinkel, author of Practical UNIX and 
Internet Security , sketches out several ways 
to attack a firewall that’s permeable only to 
HTTP, Here's one: Convince people to down¬ 
load a Netscape plug-in that silently relays 
secrets to a rogue server outside the firewall 
"The plugun could do anything at all, even run 
a packet-sniffer on your LAN" says Garfinkel. 

Problem #2: There are too many doors. 
A perfect firewall is not the answer, just about 
any Mac, PC, or Unix workstation can bypass 


the firewall by dialing the Internet directly. You 
can't police them all. Insiders, sometimes 
knowingly, represent the worst threat. 

Beyond Firewalls: 

The Virtual Private Network 

IPsec, now in gestation, looks like a good 
answer. It’s a secure form of TCP/IP, encrypt¬ 
ed from end to end. The first crop of imple¬ 
mentations, built by firewall vendors, are now 
entering the interoperability test phase. They 
will enable secure use of any standard IP 
application for business-to-business net¬ 
working, Why is that important? The Web is 
hot, but there is much more to distributed 
computing-sockets, remote procedure calls 
(RPGs), Internet inter-0 RB protocols (IIOPs), 
You would like to be able to do all these things 
safely on the public Internet, 

Firewall-based secure IP will not, howev¬ 
er, deter deliberate or accidental sabotage 
from behind any of the firewalls participating 
in this kind of virtual private network. What 
would? Desktop-based secure IP. The kind 
of end-to-end encryption that's available now 
at the application level-between secure Web 
servers and Web browsers, or between 
Notes servers and Notes clients-could. In 
theory, migrate down into the TCP/IP stack 
on your workstation. Any IP application could 
then communicate securely within and across 
corporate boundaries. But don't hold your 
breath. Gateway implementations of secure 
IP have yet to prove themselves computa¬ 
tionally and administratively feasible, Desk¬ 
top implementations are even further off. 

Coping Strategies 

While you're waiting for secure IP to arrive, 
here are some interim solutions: 

Piggyback on HTTP . When you have only 


a hammer, everything looks like a nail. Like¬ 
wise when the Internet industry decides that 
HTTP is the “safe" protocol, every application 
starts to look like an HTTP application." WeVe 
taking higher-level protocols like DCOM and 
putting them on top of HTTP in order to get 
through firewalls" says Bob Muglia, 
Microsoft's vice president for development 
tools, “It's crazy, but HTTP has become a lega¬ 
cy thing like MS-DOS" 

Lotus Notes, A Notes network riding 
on top of the Internet can be a highly secure 
virtual private network for geographically dis¬ 
persed employees and business partners. To 
reach customers outside the Notes environ¬ 
ment, use Intern otes WebPublisherto export 
access to data and applications. 

Encrypt your e-mail. This is currently hard¬ 
er than it should be. Implementations of Pret¬ 
ty Good Privacy {PGP) have been available 
for years, but none yet integrate into popular 
mail programs such as Eudoraand Netscape 
Navigator. A number of e-mail vendors now 
plan to support an alternative scheme, Secure 
Multipurpose Internet Mail Extensions 
{S/M IME), but no S/Ml M E mailers are avail¬ 
able yet, either. 

What's the holdup? Nobody wants to get 
busted for violating ITS. restrictions on export 
of cryptographic technology, says Sim son 
Garfinkel. Still, it's likely that secure mailers 
will soon be prevalent. Secure SMTP will be 
a useful transport for many applications. 

Exploit other secure applications . 
Netscape has added secure socket layer 
(SSL) support to its news server and client. 
Kerberos-enabled versions of mail, FTP, and 
other applications are available. These kinds 
of solutions lack the universality that makes 
standard Web applications so appealing. But 
they do exist. 


to the Web* Anderson Windows plans 
something similar for its inventory system, 
built using Forte Software's client/server 
toolkit. Today, Anderson Windows has to 
pay an employee to run the Forte applica¬ 
tion on behalf of customers. “That’s inef¬ 
ficient if you need a $6 part but it costs 
[Anderson Windows] $60 to look it up 
for you,” says Ed Horst, director of prod¬ 
uct marketing for Forte. 

Anderson Windows and other busi¬ 
nesses now aim to create dual-mode appli¬ 
cations, In this model, a less-functional 
Web version exports a simple self-service 
capability directly to customers* The full- 
featured LAN client/server version remains 
available to employees, who can spend less 


time acting as application gateways and so 
(one hopes) more time on nonroutine cus¬ 
tomer service. Both versions share com¬ 
mon middle-tier services such as pricing 
logic. In concept, this approach resembles 
the computer telephony systems thatcom¬ 
panies use to let customers serve themselves 
via interactive voice response. 

Put on the Best Web Face 

Ponytailed Web design consultants in 
expensive suits will tell you your Web appli¬ 
cation must use frames and Java-enabled 
animation to attract an audience. Fire them. 
The name of the game is access. Southwest 
Airlines recently fielded an application you 
can use to book flights over the Web (see 


http://www.iflyswa.com/). 14 We found 
that most of the world is running Windows 
3* 1 at 640 by 48 0,” says se n ior engineer Steve 
Taylor* “We set the bar at Netscape L2 
because people want to book flights, not 
download browsers. 31 

On the other hand, if you can dynam¬ 
ically adapt to the user's (that is, the poten¬ 
tial customer's) browser, you should* 
JAM/WEB, which Web-enables applica¬ 
tions built using JYACC's (http:// 
www.jyacc*com/) three-tier development 
tool JAM, will emit JavaScript to perform 
client-side data validation if the browser 
is capable. “On Netscape 1 *x, we know we 
can't do that,” says Charles McCuinness, 
JYACC’s director of technical marketing. 
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egan is feeling a little snubbed by her computers 
hard drive. The reason? Its holding back on her, and she 
knows it. She paid for the whole hard drive. But the truth 
is, if you have a large hard drive, a 
lot of its capacity is being wasted 
due to inefficient storage methods. 


** Partition Magic uses the 
power of partitions to 
recover up to 40 percent of 
vour hard drives capacity.” 


Fortunately, PardtionMagic s 
patents-pending technology can 
recover up to 40 percent of a large 
hard drive s capacity by resizing large partitions with inefficient 
FAT clusters (storage units). PardtionMagic also allows you to 
organize your hard drive just the way you want. You can easily 
separate multiple operating systems and their applications to 
avoid compatibility problems. And your data — the most 
important thing on your hard drive — can be placed in its 
own secure partition. 


“Unique* dazzling, and indispens¬ 
able, Partition Magic is a must have 
program in an era of larger and 
larger hard disks.” 

— Edward Men del son, PC Magazine 


Get all you can out of your hard drive. Get 
PartitionMagic. Just $49.95. To order, call 

1 - 800 - 757 - 5048 . For more information, 

visit our website at www.partuionmagic.com 
or see your local reseller. 
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Citrix Win Frame lets you use Windows—in this case, Microsoft 
Schedule is running—remotely over the Web. 


“so we fall back to plain HTML and vali¬ 
date on the server side.” 

Appropriate Technology 

Almost any kind of tool can support a Web 
business application, I wrote my first non- 
Perl Web application using Next’s WebOb- 
jects on a Dell P90. LVe always liked Objec- 
tive-C and the Next libraries but could 
never effectively deploy applications built 
this way. Now I can. 

Object Design Inc.’s ObjecrStore man¬ 
ages the complex fare and schedule data 
that supports Southwest Airlines' flight¬ 
booking application. Transactions still go 
back to the legacy reservation system, but 
ODf s object database handles fare and 
schedule queries a lot faster than the lega¬ 
cy system could. 

A business application built with 
JYACC’s JAM can straightforwardly con¬ 
vert into a replicated, load-balanced, fault- 
tolerant Tuxedo service* JAM/WEB extends 
these Tuxedo benefits to Web clients. 

Louis Notes, with In terNotes Web Pub¬ 
lisher, supports many of the Web devel¬ 
opment projects tackled by Enrrevision, 
a Canadian systems integrator* “Now that 
WebPublisher supports interactive forms 
as well as static pages,” says Entrevision 
partner Steve Carroll, “it’s the ideal devel¬ 
opment tool for the Web*” 

WcbObjects, ObjectSrore, Tuxedo, 
Notes—the list could go on forever. When 
you need to squeeze more life out of lega¬ 
cy data and applications, pick the tool that 
works best. If it doesn’t have a Web adapter 
yet, wait a month* 

A Different Thin Client 

The Web’s explosive growth owes much 
to the thinness and universality of 
browsers. Mosaic or Netscape, plus an IP 
link, was all your Mac, PC, or Unix work¬ 
station needed to access everything the 
Web could offer. Still, as anyone who has 
recently downloaded a Microsoft or 
Netscape browser knows, both thinness 
and universality are now endangered* The 
d is k and RAM footp r i nts o f th ese b rowsers 
grow at an alarming rate. As browsers 
acquire more moving parts (plug-ins, 
downloadable applets and controls), they 
begin to suffer front the same problems 
that plague desktop OSes : memory strain, 
configuration conflicts, unreliability. 

There’s no stopping progress* Integra¬ 
tion of advanced dient-side componentry 
into browsers is a good and necessary 
thing* Nevertheless, you’d like to have the 


option to deploy real GUI business appli¬ 
cations over the Web without heaving so 
much complexity over the wire to the 
client* The answer is nothing new: Use a 
remote GUI* The application runs on box 
A, but the application’s GUI displays 
remotely on box B. X Window is one way 
to project a GUI application through a net¬ 
work. The remote GUI approach is fine, 
provided that the application you want 
to run is an X application and there is 
enough bandwidth between the X client 
and server (X needs a lot of bandwidth)* 

A newer and more mainstream option 
is Citrix’s WinFrame* This is a multiuser 
implementation of Windows NT* Win- 
Frame features remote GUI projection over 
the Web or a LAN to DOS, Windows, and 
(soon) Mac clients. This setup needs less 
bandwidth than X, and it plays all Win 1 6 
and Win32 applications. The latter run 
natively on the application server, exploit¬ 
ing the DLL architecture of most Win32 
programs to share code across many con¬ 
current instances. Add the Citrix client (a 
122-KB download) to your browser and 
you can launch server-side Win32 appli¬ 
cations that display on the client, either 
in the browser or in a separate window. 

How might you actually apply this 
technology to your business? Suppose 
your field sales force enters their orders 
into a Lotus Approach application, gen¬ 


erates reports, and e-mails those reports 
to headquarters* You’ve been meaning to 
convert to a client/server application to 
eliminate the data transfer step. A Web- 
style intranet application is one option— 
but you have to create it. Alternatively you 
might use Citrix’s WinFrame to colocate 
the existing Approach application with its 
data at headquarters and project its GUI to 
the remote sales force. 

Can you scale this business solution? 
Sort of. You’re constrained by the number 
of concurrent sessions the application 
server can push. You wouldn’t use this 
approach to let visitors to your public Web 
sire search your inventory* But for a pri¬ 
vate application with a few dozen con¬ 
current users, it might be just the ticket, 
Citrix has announced a clustering solution 
that will spread the processing load across 
a farm of application servers* Tf this pans 
out, your sales-forcc application could 
scale to hundreds of users or more* 

Can you manage this solution? 
Absolutely. It plays on a minimal client—a 
2-MB 386/20 running Windows 3.1 works 
as wel l as a 16-MB Pentium 90 running NT* 
The machine needs only the universal Cit¬ 
rix client and a network link. When you 
upgrade the application, it’s automatically 
available to everyone. These are exactly the 
benefits that, we may soon be complaining, 
We b browse rs used to de 1 i ve r. continued 
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WHAT DO LOCKHEED ANI 


E WEATHER CHANNEL 


HAVE IN COMMON? 


THEY USE THE HIGHEST PERFORMING 
MULTIPORT COMMUNICATIONS BOARD IN THE INDUSTRY! 



When these companies were looking for speed, reliability, 
affordability, and ease of use for remote access and peripheral 
control, they chose a Control serial communications board. 


ComtroTs RocketPort is the industry’s fastest 
controller. Twice the speed of DigPs Accdeport, 
This breakthrough performance is achieved 
by putting eight ports and a RISC processor 
onto one chip. 


OS/2, and Linux, If you are already using one of these drivers, 
all you need to do is install your RocketPort card. I/O 
mapping eliminates memory conflicts and allows plug and 
play compatibility. RocketPort also gives you 30 times faster 
processing! This host CPU efficiency allows you to add 
more ports or free up valuable CPU time. 


For your additional needs, our technical 
experts are just a phone call away to give 
you step-by-step instructions. 


PlDlboard Equlnoa 

(0 P&rt CDltMHQrfc] 

ComtroPs software drivers and technical support make 
it easy to switch. We provide drivers for Novell Netware 
Connect, Multiprotocol Routing, Windows NT RAS, UNIX, 


See for yourself! Call 1-800-926-6876, e-mail 
us at info@comtrol.com, or took us up on 
our website: http://www.comtrol.com. 
Comtrol provides a 5 year limited warranty 
and a 30 day risk free trial for all products. 


Using this technology, internet access spee 
can be increased 16x from 28.8 Kbps to 
460 Kbps full duplex across all ports. 


Get the best board at half the cost and personalized support from the company that created the multiport 
industry in 1982 — the only company with 14 years of experience...ComtroL 
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Building Web Server- 
Based Applications 

Pre-Web, there were really two kinds of 
programs. Console applications read 
text from and printed text to a character¬ 
mode console; GUI applications read 
events from a queue and painted text and 
graphics on a bit-mapped screen. A Web 
application is a curious mixture of these 
styles. It reads and writes text just like a 
console application does. But the text it 
writes—HTML—describes how to render 
text and graphics on a bit-mapped screen, 
A Web application is, from this perspec¬ 
tive, something like a PostScript driver, 

Perl was the language of choice for first- 
generation Web-server applications, in 
part because its powerful string-process¬ 
ing features make it a snap to create and 
manipulate HTML texts. Other reasons 
were free availability on all platforms, 
rapid development thanks to interpreted 
execution, and direct support of IP net¬ 
work APIs including sockets. 

As Web developers became more ambi¬ 
tious, and as traffic to Web sites grew, the 
Perl method began to show signs of strain . 
When you run a CGI program that's imple¬ 
mented in Perl, you Ye subject to two bot¬ 
tlenecks. First, you have to launch a pro¬ 
cess in which to run the Perl interpreter, 
which in turn runs the Perl program. Cre¬ 
ating that process once an hour or once a 
minute is not a problem, but creating it 
10 times a second is. Next, you have to wait 
for the Perl program to send back the page 
it generates as output. Waiting fora 20-linc 
Perl script that does something simple is 
not a problem, but waiting for a 2000-line 
script that does fancy stuff is. 

Breakthe CGI Bottlenecks 

Solutions are at hand for both of these bot- 
tlenecks. To eliminate process-creation 
overhead, Web server vendors have cre¬ 
ated APIs that your back-end applications 
can use to share a process with the Web 
server. Netscape's Netscape Server API 
(NSAP1), Microsoft’s Internet Services API 
(ISAP1)* Apache’s modules, and O’Reilly’s 
WebSite API (WSAPI) all provide you with 
ways to shoehorn applications into the 
server’s address space. 

Vendors of Web server-based applica¬ 
tions that comply with these mechanisms 
like to make extravagant performance 
claims. But it’s not so simple. It is expen¬ 
sive to create a process. It’s much more 
expensive, though, to load a monster 
application into that process. The solution 


here is to divide the application into two 
parts. The user invokes a transient, light¬ 
weight stub. It transmits a request to a 
long-running daemon process (Unix) or 
service (NT) which does the real work. 
This translates into real speed, “We saw a 
lOx improvement when we went to this 
[stub-and-daemon] architecture,” says 
Nanda Kishore, vice president of engi¬ 
neering for Spider Technologies. How 
does this compare to the API approach? 
“Converting to NSAPI and ISAPI yielded 
only another 25 percent improvement” 

Server-Side Java 

Perl can benefit from both methods. There 
are ISAPI and Apache-module versions of 
Perl, and Perl’s support for sockets lends 
itself to the stub-and-daemon architecture. 
But is it the best real-world solution for 
running your business application? When 
CIO Dan Moriarty decided to Web-enable 
dient/ser ver app 1 i cati on s fo r so me 14,0 GO 
Harvard Medical School users, he wiped 
the slate clean. “You can do lots of clever 
things in Perl, and we did,” says Moriarty, 
“but it’s not a manageable long-term solu¬ 
tion to problems of recoverable transac¬ 
tions, security, and data validation.” An 
exhaustive search led his team to Spider 


Technologies’ NetDynamics. It runs Java 
applications on a dedicated application 
server, within a framework that connects 
those applications robustly to users and to 
data stores. (See “How Harvard Connects 
Users, Java Apps, and Data Stores.”} 

Two key points sold Moriarty on Net- 
Dynamics. First, it offers a productive 4GL- 
!ike tool that generates accessible and 
extendable Java code. Second, it pro¬ 
vides Java wrappers around session man¬ 
agement, security, and database services, 
so they, too, can be modified or replaced. 

Is interpreted Java really an improve¬ 
ment over interpreted Perl on the server? 
Moriarty bets that java won’t remain 
interpreted for long. Compilers are com¬ 
ing that will make Java applications near¬ 
ly as fast as C+ + applications. And he 
knows how large-scale software develop¬ 
ment can benefit front the modem features 
that Java offers. Safe memory ranks high; 
Java is a pointerless language that auto¬ 
matically reclaims storage. Exceptions are 
first-class objects, and the compiler strong¬ 
ly encourages using Java’s elegant excep¬ 
tion-handling mechanism. You can write 
threaded programs and, equally impor¬ 
tant for server applications, modules that 
are thread-safe. With Java’s synchronized 


How Harvard Connects Users, Java Apps, and Data Stores 


0 At the Harvard Medical 
School, 14,000 users in IS 
Boston-area institutions access 
applications via an HTTP 
gateway. 





HTTP gateway 

NetDynamics 
CGI stub 

1 HP Netserver 
running 
Windows NT) 
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© The gateway relays 
requests to a Java virtual 
machine (VM) oil one of 
several application 
servers that may be 
running various flavors of 
Unix. 
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© Spider's NetDynamics 
session manager maintains 
persistent state, for each 
user, across 
a series of 
transactions, 
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The NetDynamics development 
environment indudes the Rogue Wave 
database library, which talks 
to a Sybase data store. 
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ROSS 



Cross-Platform 
Technology: 
The Best of 
Both Worlds. 
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ROSS Technology announces SPARCplug. 
a high-performance workstation that fits into the 
full bay slot of your tower PC. SPARCplug offers 
better-than-5PARCstation20 performance, with 
single or dual hyperSPARC processors, up to 
256 MB RAM and a high-speed 66 MHz MBus. 

ROSS is a leader in SPARC multiprocessing design 
and technology, so you know SPARCplug is fully 
compliant with SPARC-based hardware and 
supports all 10.000-plus SPARC applications. 

Infinite possibilities. Ways to use SPARCplug 
are as varied as your needs. Some of the 
possibilities include: 

• lava"' Development Station: Put SPARCplug 
together with lava Workshop'” development 
tools, Netscape's Fast Track and Navigator" 
Gold and Adobe Acrobat and you have a 
unique, powerful development tool. 

• Internet Firewall/Sewer: SPARCplug combined 
with FireWall™ 2.1 and Netscape’s Proxy 
Server™ offers Unix stability and security for a 
high-throughput, robust and stable Internet 
server solution. 

• Intranet Server: SPARCplug lets you combine 
a stable and robust Unix server with a 
Windows T: -based PC client, all in a single unit. 
Unix makes your Intranet server a true 
multitasking, multiuser solution. FastTraCk™ 
makes setup smooth and easy. 

Call ROSS today at 1-800-774-ROSS to find 
out more about the amazing SPARCplug. 

Rmss 

TtCHtotiLOQY t ft C . 

The SPARC Solutions Cqmrwt 

512-349-3708 (Global) • (512) 349-3101 (Fax) 
http-Jm vi v. toss, com 
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Your Business Needs the Web 



Spider Technologies' NetDynamics lets you run Java applications 
within a framework that connects those applications to users. 


keyword you can declare methods, or even 
individual variables, to be critical sections. 
And you can do so portably, without ref¬ 
erence to the OS-specific APIs usually need¬ 
ed to make modules reentrant. 

Understanding java 
and ActiveX 

Web pages have always been active docu¬ 
ments, But they're about to get a lot more 
active as Java applets and ActiveX compo¬ 
nents begin streaming down the wire to the 
latest Netscape and Microsoft browsers. 

There are two levels where developers 
can add client-side behavior to a Web 
page: scripts and components. On the 
scripting front, Netscape's Navigator 
offers JavaScript, and Microsoft's Inter¬ 
net Explorer will have VBScript. Given a 
script on an HTML page, either script lan¬ 
guage can interact with the page’s widgets 
and with the browser's environment. The 
classic example for business is local vali¬ 
dation. Imagine a form that collects, 
among other facts, your credit card num¬ 
ber. With vanilla HTML there is no way to 
check the number; the whole form must 
go to a server-side script that checks it all 
at once. With JavaScript or VBScript, a 
client-side function can compute the 
card number’s check digit, wire it up as the 
field's on Ex it method, and present a GUI 
message box in case the check fails. 

On the component front. Navigator 
offers java, and Internet Explorer supports 
ActiveX. Given an HTML page referring 
to a component, either browser can fetch 
it, allocate a display region for it, and run 
it. The classic business example is a spread¬ 
sheet widget. Rather than deliver raw data 
in an HTML table, furnish analysis—as a 
spreadsheet, linked to a data source and 
including analysis rules and procedures. 
That’s a job for Java or ActiveX. Both of 
these approaches offer the two essentials 
for Web businesses: network APIs to fetch 
the data and GUI APIs to render it. 

How Java Beats ActiveX 

You can’t actually compare Java, a pro¬ 
gramming language, to ActiveX, a com¬ 
ponent framework. The real comparison 
is between the components that play in 
Netscape browsers versus those that will 
play in Microsoft browsers. You are like¬ 
ly to prefer java-style components if: 

1) You prize portability above all. To 
deliver applications to the widest brows¬ 
er audience, Java's the ticket The Java- 
enabled browser's virtual machine (VM) 
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plays an applet's bytecodes identically on 
x86, PowerPC, Alpha, PA-RISC, and SPARC 
CPUs. The Java abstract windowing tool¬ 
kit (AWT) likewise renders GUI widgetry 
in system-appropriate ways on Win¬ 
dows, Mac, and X Window systems. For 
NASA’s Dave Korsmeyer, a senior software 
engineer, the portability' requirement man¬ 
dated Java to distribute wind-tunnel data 
analysis to Windows PCs, Macs, and SGI, 
HP, and Sun workstations. 

2 ) You value a common object-orient¬ 
ed language for components and glue, 
OOP fans have rightly pointed out that 
VBX and OCX components sacrifice i nher¬ 
itance for reuse. The same is true for their 
successors, ActiveX components. With the 
HTM L. com po n e nt i n M i crosoft's l nte rn et 
Control Pack, for example, you can create 
a simple Web browser with a single line of 
Visual Basic code. Try it I But there’s a 
trade-off. Although you build the com¬ 
ponent with C++ classes, you can't extend 
those classes. You can only twiddle its 
exported properties, and call its export¬ 
ed methods, using Visual Basic, Access, 
or another ActiveX-aware host. An inter¬ 
face separates the language that imple¬ 
ments components (C++) from the lan¬ 
guage that glues them together into 
applications (VB). This was an intelligent 
decision by Microsoft, kicking off an entire 
component industry. But it was a trade-off 
nevertheless. 

Enter Java. Sun’s language designers 
evidently paid close attention to the debate 
raging over inheritance vs. interfaces. The 
result: a language that embraces both. Java 
supports single inheritance, and its library 
includes a Component class (ancestral to 
Window, Dialog, and Frame) that you can 
extend using inheritance. But Java also 


supports interfaces. Suppose you extend 
Dialog to create a class TaxDialog with 
subclasses 104QDialogand t040EZDialog, 
each having its own special data-valida¬ 
tion logic. You can define a TaxDialog- 
Validator interface and implement it once 
for each subclass of TaxDialog, This is sim¬ 
pler and cleaner than QLF/CGM's tech¬ 
nique to avoid the multiple inheritance 
hassle. Unlike OL.E/COM, with no imple¬ 
mentation inheritance, 1040Dialogand 
kin do inherit common look and behavior 
from TaxDialog. Anyone who faces the 
challenge of maintaining a system with 
hales of business-vital forms will appreci¬ 
ate this powerful and intensely practical 
application of OOP. 

There’s more. The OLF/COM/ActiveX 
model sharply divides component builders 
from component assemblers. The former 
build black boxes using C++, the latter 
wire black boxes together using VB. Again, 
there is a trade-off m this productive divi¬ 
sion of labor. You must decide up front 
how much to encapsulate in the compo¬ 
nent, and how much to leave for the glue 
language. Unfortunately, that's hard. But 
if functions can migrate both into and out 
of the component as a project evolves, 
that’s helpful. A common language for 
components and glue makes this possible. 
NextStep programmers have been exploit¬ 
ing this synergy for years. Java program¬ 
mers will, too. 

How ActiveX Beats Java 

You are likely to prefer ActiveX compo¬ 
nents if: 

1} You want the fullest exploitation of 
Windows APIs. Cross-platform GUI frame¬ 
works are problematic at best, and Java's 
AWT is currently nowhere near the best. In 
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W hen serious networking pros want to get up to speed on 
everything from LAN s to global enterprise networks to die 
Internet, they floor it straight for one place: NetWorid" u +lnterop 
in Atlanta* NetWorld+Interop brings together more than 500 of 
the world's top vendors and thousands of the latest products. All 
connected via our 6000 node, multivendor, multiprotocol network 
proving ground—the InteropNet" So you can see 100 Mb/s 
Ethernet technologies. Switching and routing, Internet and 


intranet Plus wireless, ATM, LAN emulation, Fibre Channel, 
frame relay transports, and hundreds more* Pure and simple, 
NetWorld+Interop is about interoperability. Whether you re inte¬ 
grating classical networks with cutting-edge technologies, or 
starting from scratch* And with 50,000 colleagues and experts 
on-site, youll get even your toughest questions answered. So if 
you're serious about networking, save $50 by registering free 
today at www.interop.com, Youll be speeding along in no time. 


NETWHRLD44NTEROP 


CONFERENCE: SEPT. 16-20 • EXHIBITION: SEPT. 18-20 • GEORGIA WORLD CONGRESS CENTER • ATLANTA, GEORGIA 


Save $50 and register FREE at http://www.interop.com » Or call 800-488-2883 
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Your Business Needs the Web 


environments where Windows rules* 
ActiveX is compelling* UCC, a Dutch con¬ 
sultancy* has been working with Siemens 
on a large distributed cat-sales application 
built from OCX components wired togeth¬ 
er using VB4’s remote OLE automation. 
Nico DeVries, manager of UCC’s 
client/server division, sees ActiveX as the 
natural extension of this model. The OCX 
componentry already delivers rich Win32 
behavior on the client side and robust com¬ 
munication with SQL data sources, ActiveX 
promises to simplify the distribution of 
components by automatic download. 

2) You value a common component- 
oriented framework for LAN and Internet 
applications. Today these two breeds stand 
far apart. But the Internet is really just a 
very big and very slow LAN. ActiveX com¬ 
ponents ride on a support layer that uni¬ 
fies these two kinds of network. Services 
include caching, reliable data transfer over 
slow links, and a single namespace for LAN 
and Internet resources. 

Microsoft is defining a sophisticated 
two-tier component architecture. On one 
level, an application is made of compo¬ 
nents that talk to each other, to LAN 
resources, and to Internet resources. On 
another level, containers manage classes 
of data and the applications that render 
tiiose data types. Internet Explorer 3.0 and 
the next Windows 95 shell, code-named 
Nashville, will be two such containers, 
Nashville will be a universal browser in 
which all top-level views are dynamically 
generated HTML pages* Microsoft says. 
You 1 !I be able to bookmark c:\foo.doc the 
same way you bookmark http://www 
.foo.com/foo.doc and view either in a 
directory-tree listing a la the current Win 
95 Explorer. Click on either, and the shell 
wi 11 transfer control of its document-view¬ 
ing pane to Word (or another application 
that supports this data type and complies 
with the DocObject i nterface that enables 
this kind of containment). Suddenly you Ye 
v ie wing and editing a LAN or Internet d oc- 
umeot. This scheme promotes OLE 2.0 
in-place editing from the application lev¬ 
el to the system level. And it globalizes 
the sources of data you can edit. 

A Few Caveats 

Neither of these technologies is fully 
cooked yet. What Java lacks most glaringly 
is the sophisticated component framework 
that the Windows platform has evolved. 
You can write components in Java, but it’s 
unclear how you will package and distrib- 


Java and ActiveX 


CONS 

Cross-platform GUI framework 
in rough shape 

Component framework is missing 
For advanced programmers only 
For advanced programmers only 

CONS 

Won’t run in Mac or Unix browsers 
Can T t extend components with inheritance 

No threading, synchronization, or exception 
handling 

Presumes Windows and Microsoft Founda¬ 
tion Class support for DocObject model 


JAVA PROS 

Portable 

Same language for 
components and glue 

Can use inheritance 
and interfaces 

Multithreaded reentrant 
applications, robust exception 
hand ting 

ActiveX PROS 

Components fully exploit Win32 
Easily assembles applications 

Can use Access and 
Visual Basic 

Applications can integrate 
desktop and Internet resources 


Lite them, or what VB-like assembly envi¬ 
ronment will support them. One intriguing 
possibility: VB. Microsoft has worked 
aggressively to support Java. The Java VM 
in Internet Explorer 3.0 now packages java 
classes as COM objects. This, Microsoft 
claims, will allow bidirectional interoper¬ 
ability between ActiveX and Java compo¬ 
nents. The newly defined ActiveX script¬ 
ing architecture, moreover, will enable 
containers to control embedded compo¬ 
nents using any compliant script engine— 
initially VB, VBScript, and JavaScript, but 
potentially full-blown Java. Microsoft 
might be able to define the framework 
that Java components play in. “This is the 
critical issue for Java at this juncture,” 
admits Miko Matsumora, a JavaSoft soft¬ 
ware engineer. JavaSoft is working to define 
an alternative, Windows-neutral compo¬ 
nent architecture for Java. 

What ActiveX lacks most glaringly is 
portability. Internet applications are, 
almost by definition* groupware applica¬ 
tions that connect people to each other and 
to information. You wouldn’t install a 
phone system that reached only 90 percent 
of your people or your customers. And you 
probably won’t want similar constraints 
on an Internet-based software system that 
you deploy company-wide or globally. A 
“Download Windows 95 now to view this 
Web page” button just won’t cut it. 

Because ActiveX is a descendant of 
OCX, which relies heavily on the 
Microsoft Foundation Class (MFC) library 
and Win32, any hope for portable ActiveX 


components would appear to hang on 
the portable implementations of these sub- 
systems. And while Win32 and MFC 
libraries exist for Mac and Unix systems, 
they don’t yield first-class applications. 
Microsoft claims, however, that ActiveX 
components don’t depend on Win32 and 
MFC. Doug Donzelli, vice president of 
engineering for NetManage, codevelop¬ 
er of Microsoft’s Internet Control Pack, 
confirms half this claim; “It’s true: The 
Internet controls do not call the MFC 
DLLs. w How is this possible? Magic Wand, 
an alternative application framework, sup¬ 
ports creation of non-MFC-dependent 
components. Still, portability of ActiveX 
componentry remains speculative. 

The Age of Possibility 

Two years ago, deployment of informa¬ 
tion-rich, platform-neutral, dynamically 
customized applications on a global enter¬ 
prise scale seemed an impossible dream. 
Today it happens routinely. 

Microsoft and Netscape are battling to 
dominate the new era. But unlike past OS 
wars, they’re fighting this one on the com¬ 
mon ground of Internet protocols and 
standards. Decades in the making, those 
protocols and standards really work—and 
they’re improving every day. Every CIO 
and engineering VP interviewed for this 
story echoed the same sentiment: The soft- 
wa re b u siness is rebo rn. O 


Jon Udel! (iudell@bix.com) U BYTE's execu¬ 
tive editor for new media. 
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Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! | 

■ The BYTE Network Project 

The BYTE Site... a living laboratory 
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building Web applications. Read 
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Is ATM Ready 
to Catch Fire? 

Technology advances and falling prices 
may turn ATM’s potential for high-speed 
communications into corporate reality. 


f Broadway’s Annie grew up to be a network admin¬ 
istrator, she might cynically start singing “Tomorrow” 
every time someone mentioned asynchronous 
transfer mode (ATM), After years of hearing about the 
technology’s potential, it’s easy to conclude widespread corpo¬ 
rate acceptance of ATM is “only a day away/’ 

Nevertheless, there are signs of change. What’s different this 
time around? Key technologies have matured to make ATM 
worthy of consideration for near-term networking strategies. 
First of all, switches and adapter cards now offer a wider range 
of data rates—from over 1 Gbps down to 25,6 Mbps—which 
means network administrators can match bandwidth to the spe- 
cific needs of each network segment. Some corporations are find¬ 
ing that this scalability makes ATM an efficient way to replace 
central mainframes with distributed client/server clusters or to 
give select workgroups the bandwidth they need for multime¬ 
dia applications. To deci de if the time is right for y ou to explore 
this technology, see “Are You Ready for ATM?” on page 85, 

If you decide that ATM is part of your near-term plans, you’ll 
need to assemble the right hardware and software components 
for this switclied-network architecture. The good news is that 
you no longer need to be Daddy Warbucks to afford ATM switch¬ 
es and adapter cards. Some of the latter, for example, now sell 
for prices within the range of expensive Ethernet cards (see “Vir¬ 
tually Well Connected,” page 93), 

But don’t conclude that economics has been the only stum¬ 
bling block to widespread acceptance of ATM, There is still a 
dearth of applications that can take full advantage of ATM’s char¬ 
acteristics. One big problem is the continuing lack of a standard 
API that developers can write to for cross-platform applications. 
We’re still waiting for this programming target. But in the 
meantime, three alternatives exist to help you tie Windows, Net¬ 
Ware, or Unix clients into an ATM network. “Teach Your Apps 
to Speak ATM/’ on page 97, tells you what tools are available for 
each environment. 

In the end, large-scale ATM implementations will not be here 
tomorrow. A year or two from now is more likely. But the 
rehearsals for the big time may finally be coming to an end. 

-By Alan Joch 



Arc You Ready 
for ATM? .. 85 


ATM can provide the infra¬ 
structure for distributed, 
client/server computing 
and connect bandwidth- 
hungry “power users.'' 
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Virtually Well 
Connected.. 93 

Key hardware and 
software components 
of ATM networks, like 
switches and adapter 
cards, are becoming 
more economical . 
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ATM adapter cards 
range from about 
$350 to $850. 



ATM 

* switch 





Server farm 
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Windows clients 
Winsock gives programmers control 
over “quality of service” requirements. 
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Unix clients 

IP over ATM adapts TCP/IP to ATM. 


T 


Switches range from 
$5000 to $10,000, 
depending on data 
rates. 


Teach Your 
Apps to Speak 
ATM .. 97 

Three key programming 
tools can help you 
develop ATM-enabled 
applications for 
Windows, Unix, and 
legacy LAN clients. 
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Ethernet LAN 

LAN emulation {LANE} merges legacy LANs with ATM. 
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MORE DEVELOPERS PROTECT. 




HASP Packs 
More Into Less. 

Based on 21 full-custom ASIC 
utilizing 2500-gate, !.5-micron E- 
technology, HASP packs the most advanced 
protection into the smallest key in the world. 


NSTL Study Rates 
HASP No.1! 

A recent test conducted by the National Software 
Testing Labs, the world’s foremost independent 
lab, compared the flagship products of leading 
software protection vendors.* The result? HASP 
was rated the clear overall winner - and number 
one in all the major comparison categories. 




PROTECTS 

MORE. 

These days, more and more developers are choosing to protect their software against 
piracy. They’re protecting more products, on more platforms, with better protection 
- and selling more as a result. 

And more of these developers are protecting with HASP. Why? Because HASP 
offers more security, more reliability and more features than any other product 
on the market. 


NSTL TEST RESULTS, OCTOBER 1995* 


Scoring Category 

Aladdin 

RASP 

Rainbow 

Sentinel 

Security 

9.3 

6.3 

Ease of teaming 

9.1 

7.1 

Ease of Use 

8.3 

7.2 

Versatility/Features 

10 

8.7 

CompatibilUy 

6.7 

6.5 

Speed of API Calls 

0.9 

1.2 

Final Score 

8.5 

6.5 


*Far a full copy of the NSTL jqwrt, contact your local RASP distributor 


HASP supports the most advanced platforms, including all Windows 32/l6-bit 
environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs. 

To learn more about how you can protect better - and sell more - call now to 
order your HASP Developer’s Sit. 


Grow With Aladdin! 

The fastest growing company in the 
industry, with over 4 million keys sold 
to 20 thousand developers worldwide, 
Aladdin is setting the standard for 
software security today. 




S»MacOS 



1 - 800 - 223-4277 

http://www.aks.com 


North America Aladdin Knowledge Systems Inc, TeL (800) 223 4*77,212 564 5678, Fa* 212-564 3377, E-mail: hasp.sales@as.aki.com 

lot'I Office Aladdin Knowledge Systems Ltd. Tel: +972-3436 2222, Fa* +972-3-537 5796, E-mail: haspsales^akseoETi 

Germany FAST Security AG Id. +49 39 89 42 21-37, Fax: +49 89 89 42 2l4o t E-mail: mfo^fast-a&de 

United Kingdom Aladdin Knowledge Systems UK Ltd. Tfel; +44 1753^622266, Fax: +441753^622262, E-mail: sales@aldu.ro uk 
Japan Aladdin Japan Co., Ltd, M +81 426-60 7191. Fax: +81 426-60 7194, E-mail: aladdinf@poilinet.orlp 


ALADDIN 


The Professional's Choice 
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Pioneers are using ATM. Here are five reasons why you 
might want to join the pack. By Lane F. Cooper 


Are You Ready for ATM? 


ATM Powers Move from Supercomputer to Client /Server 


0 Sun Sparc 10 and 690 
file servers transfer raw 
data to compute servers 
for analysis. 


© Calculation 
programs need to 
receive raw data 
and send back 
analyzed data at 
about 10 Mbps, 


© Two clusters of HP-735 Unix 
compute servers run 16 or more 
programs concurrently. Each program 
runs for as long as 10 hours. Once 
processing is complete, analyzed data 
returns for storage on the Sun file 



and Ethernet networks. 


■ ■ ■ ■ i ■ | fore Systems' 
Ethernet switch 
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BENEFIT 

Moving to a client/server environ¬ 
ment from a central supercomputer 
for data analysis saves Westinghouse 
maintenance costs, speeds data- 
processing and analysis times, and 
paves the way for new visualization 
programs. 


ATM is a technology for today at a Westing house division 
that designs nuclear power plants. 


oice... video... distributed 
client/server computi ng.,., 
Many Fortune 1000 network 
managers are losing sleep 
over how they’ll handle burgeoning net¬ 
work traffic and gigabytes of data. Sim¬ 
ply throwing more bandwidth at the 
problem isn’t a total solution because not 
all demands on the network are equal. 
For instance, most e-mail and data-file 
transfers can cope with latency. On the 
other hand, multimedia applications 
require a guarantee of a minimum level 
of performance throughout a session. 

Asynchronous transfer mode (ATM) 
promises broadband speeds that surpass 
1 Gbps, as well as quality-of-service guar¬ 
antees that make multimedia viable. Add 
to that the technology’s ability to absorb 
different access technologies—whether 
it be Ethernet, frame relay, or Fiber Dis¬ 
tributed Data Interface (FDDI)—on a sin¬ 
gle network, and you get the attention of 
corporate network managers. 

But we’ve all heard the promises of 
ATM proponents for years. Even now 
that many of the initial standards issues 
have been resolved, ATM remains mainly 
a tool for telecommunications service 
providers to increase backbone band¬ 
width and pave the way for consolidat¬ 
ing voice, data, and video onto a single 
network. 

This leaves corporate network man¬ 
agers still asking, “When will ATM make 
our lives easier?” 

For pioneering network administra¬ 
tors, the answer may be, “Now” (see 
the text boxes “ATM Goes Stratospher¬ 
ic” on page 86, and “ATM Energizes 
Distributed Computing” on page 88). To 
help large corporations implement ATM 
today, there will be a continuing wave 
of new ATM products and services for 
LANs and WANs this year. These prod¬ 
ucts include everything from cheap 25,6- 
Mhps adapter cards to switches with 
built-in Ethernet ports for quick links to 
existing LANs (see “Virtually Well Con¬ 
nected” on page 93), Nevertheless, ATM 


still requires the pioneer spirit. Wide¬ 
spread corporate implementations of 
ATM probably won’t happen until 1998 
and later, when we will see hardware and 
software applications that will better 
integrate heterogeneous networks into 
new ATM infrastructures (see “Teach 
Your Apps to Speak ATM” on page 97). 
Should you be an ATM pioneer and make 
ATM part of your short-term plans? Or 
should you plan for ATM as a technology 
for the future? The following questions 
can help you find the answers for your 
company. 

Question # 1 : What can ATM offer 
to reduce bandwidth bottlenecks that 
traditional LAN technologies cannot 
provide? 


Traditional LAN technologies primar¬ 
ily support store-and-forward data trans- 
fers. These technologies use connec¬ 
tionless routers. That is, no circuit is set 
up for the data exchange. Instead, the 
sender launches data, which finds its way 
to the receiver on a “best-effort” basis. 
Consequently, when network perfor¬ 
mance degrades because of congestion, 
everybody—and every application— 
shares the pain. 

ATM is a connection-oriented tech¬ 
nology. Because it was designed for tele¬ 
communications carriers to support 
voice connections, ATM can establish vir¬ 
tual circuits , which reserve dedicated 
amounts of bandwidth for the duration 
of the session. This ability guarantees that 
bandwidth will be available when needed, 
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and this separates ATM from technolo¬ 
gies like FDDI and Fast Ethernet, which 
also offer broadband access. 

By setting aside bandwidth for discrete 
connections, you can use ATM to better 
manage the different types of traffic going 
over the network without overinvesting 
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in bandwidth infrastructure. For in¬ 
stance, for the people within your com¬ 
pany who are simply exchanging e-mail 
messages or transferring text documents 
(this is perhaps the majority of your 
traffic), network management software 
will let you set aside relatively small 


amounts of ATM’s scalable bandwidth. 

The remaining bandwidth then be¬ 
comes available for resource-intensive 
applications like videoconferencing, 
which needs perhaps 3 Mbps for the 
remainder of the session. With band¬ 
width locked in for the video sessions in 


ATM Coes Stratospheric 


M ajor players in the petroleum industry’s 
trade association, the American Petro¬ 
leum Institute, have deployed a shared asyn¬ 
chronous transfer mode (ATM) network over 
which members can gather, process, and 
exchange oil-exploration data. The research 
project, known as ATM Research and Indus¬ 
trial Enterprise Study (ARIES), uses Comsat 
World System’s ATM service, which deploys 
very small aperture terminals (VSATs) for 
high-capacity links to the Intelsat system of 
geosynchronous satellites. 

“Gathering and processing seismograph- 
ic data is a very expensive undertaking," says 
Susan Miller, director of advanced business 
applications at Comsat World Systems. 
“There is a tremendous amount of informa¬ 
tion that they have to get from their exploration 
ships and have processed at several super¬ 
computing centers in the U.S.," she adds. 

Amoco, the originator of the project, 
searches for oil by mapping the earth with 
complex seismic computer programs that 


generate files of gigabyte to terabyte size. 
This data often comes from remote sites rang¬ 
ing from fields in Siberia to ships at sea. Amo¬ 
co must move this data from the remote sites 
to central data-processing sites in the U.S., 
including the Minnesota Supercomputer 
Center in Minneapolis. 

Traditionally, data communications be¬ 
tween ships at sea and processing centers 
have used what can only be described as the 
world's most expensive sneakernet. Explo¬ 
ration ships collect information from promis¬ 
ing locations, transfer the data to reels of mag¬ 
netic tape, and fly them via helicopter to onshore 
facilities for processing (see the figure below). 
It can take days for the data to travel over 
leased lines to other supercomputing centers 
for analysis. Because the distribution process 
takes so much time, exploration ships usually 
don’t stay in the exploration area awaiting the 
results of the analysis and instructions on 
where to proceed next. 

Amoco’s network currently uses time-divi¬ 


sion multiplexing (TDM) technology with a 
mesh of T1 links that serve 400 domestic and 
nearly 50 international nodes. Four networks 
are mapped over the physical TDM network 
for Systems Network Architecture (SNA) traf¬ 
fic, voice traffic, X.25 links, and routed data 
traffic. Amoco's LAN environment supports 
TCP/IP, DECnet, and Fiber Distributed Data 
Interface (FDDI) for LAN backbones. 

When the data arrives at the supercom¬ 
puter center, Amoco's researchers in Tulsa, 
Houston, and suburban Chicago use the net¬ 
work to gain remote access to seismic mod¬ 
eling and simulation applications. These 
applications produce large volumes of out¬ 
put, for which ATM may well be suited. 

ARIES is testing terrestrial connections 
that link together all the project's computing 
facilities at 45 Mbps using an ATM network 
supplied by a number of service providers. 
Added to the land-based network is the ship- 
to-shore link using the Comsat ATM link accel¬ 
erator to collect and distribute data in real time. 
“ARIES participants are having to reduce the 
cost of oil exploration-one of their major cost 
centers-by a factor of 2 to 4 times, depend¬ 
ing on how well they can make the ATM net¬ 
work run. 

“Better communications may make it pos¬ 
sible to reduce our cycle times dramatically 
for oil exploration," says David R. Beering, 
who is codirector of the ARIES project. 
“Instead of sending a crew to the field to make 
expensive test drills, we want to do more 
[work] on the computer. Doing so could 
increase our probability of finding oil, because 
we will have better information about where 
to drill.’’ 

In addition to reducing exploration time 
and the associated costs, Amoco will use the 
project to test ATM as a way to enhance its 
corporate telecommunications network. The 
$25 billion energy company runs operations 
throughout the world over an enterprise-level 
network that typically doubles in size every 10 
months. Ethernet, token ring, Fast Ethernet, 
and FDDI simply aren’t up to the task of han¬ 
dling this mushrooming data load. As a result, 
Amoco's telecommunications experts are 
evaluating ATM’s ability to provide bigger 
data pipelines to help the company more effi¬ 
ciently fill its oil pipelines. 

-Barry Nance and Lane F. Cooper 


Big Oil Replaces World’s Largest Sneakernet 


OLD WAY 

Global sneakernet uses 
helicopters to fly reels of 
magnetic tape with 
seismic data to onshore 
processing facilities. 

ATM WAY 

Ship-to-shore links using 4 
ATM and geosynchronous ♦ 
satellites provide real-time / 
data transfers. • 




OLD WAY 

Data transfers among 
onshore facilities take 
days to complete using 
leased lines. 

ATM WAY 

A test ATM network 
stitched together from 
a number of service 
providers links 
processing facilities at 
% 45 Mbps for real-time 

* data transfers. 



Seismic data at a promising 
location shows possible reserves of oil. 


VSAT central \ 
office 


BENEFIT 

ATM in the petroleum industry’s ARIES project has reduced 
costs, cut exploration cycle times, and helped one oil company 
expand its telecommunications networks. 
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Are You Ready for ATM? 


a virtual circuit, nothing that occurs on 
the rest of the network can degrade the 
quality of the connection. 

Question #2: If and when we commit 
to ATM, how do we begin the transition 
from our existing network? 

Tlie best first Step is to ATM-enable dis¬ 
crete high-performance groups within 
the enterprise. Thus, yon might equip the 
LANs in resource-intensive workgroups, 
like engineering design or radiology, with 
ATM adapter cards and then bridge the 
souped-up LANs to the rest of the corpo¬ 
rate network. 

Question #3: During the transition 
process, how do we integrate the alpha¬ 
bet soup of platforms, protocols, and 
OSes we have in our legacy networks? 


Downsizing, mergers, and the natural 
evolution of networks all mean that net¬ 
work managers must combine ATM with 
myriad technologies and protocols that 
were ori gin ally designed to be supported 
by a dedicated infrastructure. 

One of the problems with integrating 
different protocols onto a single network 
is that some network technologies can 
obtain and use available backbone band¬ 
width better than others. For example, 
when you roll TCP/IP traffic into a trunk 
with IPX, it rends to effectively starve 
the IPX traffic of bandwidth. Since much 
of the current networking technology is 
connectionless, it is difficult to identify 
and assist the lower-performing proto¬ 
cols on the backbone. From a multipro¬ 
tocol management standpoint, the chal¬ 
lenge is to make sure everybody's traffic 


ATM Energizes Distributed Computing 


W esting house Electric Corp.'s Energy 
Systems Business Unit (ESBU) is 
evaluating asynchronous transfer mode 
(ATM) as a way to lower the overall cost of 
client/server computing The ESBU’s Nu¬ 
clear Technology Division, which is based in 
Monroeville, Pennsylvania, is an engineer¬ 
ing services organization that helps design 
and maintain nuclear power plants. Until 
recently, it used a supercomputer to auto¬ 
mate its computationally intense design and 
maintenance tasks. 

To take advantage of distributed client/ 
server computing, Westinghouse trans¬ 
ferred the computing tasks onto a network 
of Unix workstations (see the figure "ATM 
Powers Move from Supercomputer to 
Client/Server") The company uses ATM to 
link the workstations because ATM could 
supply sufficient bandwidth to carry the giga¬ 
bytes of data that the division handles. The 
network has several compute servers, which 
execute engineering software in batch mode. 
Each computer program runs for as long as 
10 hours. The first processing step transfers 
many large fifes from file servers to the com¬ 
pute servers. As it finishes its calculations, 
hours later, each program stores larger data 
files (hundreds of megabytes) back on the 
file servers. 

The resulting data traffic calls for a net¬ 
work capable of supporting both high aver¬ 
age bandwidths and occasional usage 
peaks. Each calculation program needs to 
store and retrieve data at a rate of about 1 0 
Mbps, with peak loads of 40 to 60 Mbps. 
Sixteen or more programs may run concur¬ 
rently. The network currently consists of two 


clusters with four compute servers each. 

The division uses both Hewlett-Packard 
P735 and Sun Microsystems 1 Sparc 10 and 
690 workstations. The HP workstations act 
as compute servers, and the Sun Sparc 
workstations act as file and data servers. The 
Sun workstations also operate as routers 
that link the company 's Ethernet LANs to the 
ATM network via Ethernet switches from 
Fore Systems. 

The decision to move from a supercom¬ 
puter environment to a distributed architec¬ 
ture was primarily based on cost. Maintain¬ 
ing and operating the supercomputer 
drained millions of dollars per year, an 
expense the company wanted to reduce 
without sacrificing timeliness. In addition, 
the distributed client/server architecture 
lends itself to interactive applications, a 
direction Westinghouse wants to take with 
its networked desktop computers. The 
batch-mode supercomputer doesn't fit into 
the company’s plans for computing within 
the Nuclear Technology Division. 

Today, the applications are still mostly 
batch -processing programs. However, the 
company plans to develop interactive appli¬ 
cations using visualization software. The fast 
ATM network, the designers say, will be part 
of the batch-to-interactive software devel¬ 
opment transition because the new software 
will generate even more data than the old 
batch-mode programs did. Westinghouse 
expects to build database front-end soft¬ 
ware, with a graphical look and feel. Engi¬ 
neers will then be able to view the results 
visually, instead of having to interpret hard¬ 
copy numbers. - Ba rry Nan ce 


gets where it needs to go within pre¬ 
dictable performance parameters. 

The bandwidth guarantees associated 
with ATM *5 connection-oriented charac¬ 
teristics come into play here. Besides 
being able to set aside bandwidth for 
different traffic types (voice, text, or 
video) Or applications (workgroup com¬ 
puting or videoconferencing), ATM’s vir¬ 
tual circuits can guarantee that each 
protocol has enough access to backbone 
network resources to serve your work 
force. 

How do you make sure everyone gets 
the resources they need? You simply 
define a virtual circuit for TCP/IP, IPX, 
DECnet, Systems Network Architecture 
(SNA), or any other protocol to let it coex¬ 
ist on the same corporate backbone. 

Each protocol then has fair access to 
any free bandwidth that may be available 
on the trunk at any particular time. Most 
ATM switch vendors sell protocol-spe¬ 
cific cards that y ou can insert into a switch 
on your corporate backbone and manage 
a mtiltiprotocol network. Increasingly, 
this approach could also support voice 
data and help computer telephony inte¬ 
gration (CT1) rear down the wall chat 
exists between the telephone and data 
networks. 

Question #4: How does ATM fit in 
with the mix of technologies that link 
remote workers to central offices? 

I f you 1 re str uggl i n g to i n tegra te wor k- 
ers who routinely dial in to the corporate 
LAN via regular voice-grade copper 
wi res, there is some good new s. The shift 
by public telecommunications companies 
from analog to digital technology means 
that most central office switches that are 
operated by the service carriers are al¬ 
ready digital. Basic rate ISDN, which sup¬ 
ports 64 Kbps, is more widely deployed 
than ever before, and newer Digital 
Subscriber Line (DSL) technology pronv 
ises to help boost performance for tele¬ 
phony and data transmissions. 

ATM may combine with these tech¬ 
nologies to provide high-speed connec¬ 
tivity using the existing copper telecom¬ 
munications infrastructure. For example, 
U S West earlier this year launched a trial 
to see if DSL can support speeds of 768 
Kbps to L544 Mbps, or faster, using dig¬ 
ital modems. Results aren't in yet, but the 
telephone line in this trial is transport¬ 
ing data using the new digital technology 
to access the carrier 5 ® ATM backbone. 

continued 
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Dolch Computer Systems builds portable computers for indus¬ 
trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 
expansion capability and the performance of a high-end desktop. 
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Dolch builds the world’s toughest portables for sophisticated 
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□ Completely Sealed Systems — NotePAC™ Runs in the Rain 
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□ Configurable System Power — 100 watts to 350 watts 
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□ Graphics Performance ■— In Excess of 115 WinMarks™ 
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Unrivaled Performance 

Dolch PAC portables are available with a broad range of perfor¬ 
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Companies that are attached to the 
broadband network can support peer-to- 
peer connections between remote users 
and the LANs, as well as pay for the use of 
the carrier's ATM backbone to intercon¬ 
nect with other LANs in the region. 

The early interconnections between 
DSL and ATM technologies are not sym¬ 
metric, In other words, there is a signifi¬ 
cant capacity difference between up¬ 
stream (to the network) and downstream 
(to the remote PC) traffic. But there 
should still be plenty of bandwidth to sup¬ 
port communications between an enter¬ 
prise network and a remote location. For 
example. Asymmetric Digital Subscriber 
Line (ADSL) supports between 64 and 640 
Kbps going upstream, with 1.5 to 6 Mbps 
going downstream. 


WHERE 

TO FIND 

American Petroleum 

Westinghause 

Institute 

Energy Systems 

Washington. DC 

Monroeville, PA 

(202)682-8000 

http://www.esbu 

http;//www.a pi.org 
/ne ws/2 2 6 pro] .htm 

.westing house, com 


Question #5: How can ATM tie to¬ 
gether our international operations? 

Whether your international presence 
is large or small, you face the challenges 
of keeping in touch with subsidiaries and 
customers that are several time zones 
away and perhaps in countries where 
only rudimentary telecommunications 
infrastructures exist. 

One strategy is to use ATM via satel¬ 
lite to connect international and geo¬ 
graphically remote operations. Beginning 
this September, Comsat World Systems 
will offer a two-tiered ATM service that 
will provide intermediate- and high- 
bandwidth services to common carriers 
and multinational network customers. 
Some of its services will use very small 
aperture terminals (VSATs), which are 
highly portable earth stations that can 
handle high-capacity links to the Intel¬ 
sat system of geosynchronous satellites. 

The integration of ATM into these 
VSAT networks will enable remote facil¬ 
ities to exchange massive amounts of mul¬ 
timedia information, including voice, 
with terrestrial networks for real-time 


access to corporate applications. Cur¬ 
rently, the ATM Research and Industrial 
Enterprise Study (ARIES) project con¬ 
ducted by the American Petroleum Insti¬ 
tute is investigating a land-and-satellite- 
based network that uses ATM for oil 
exploration (see the text box “ATM Goes 
Stratospheric”). 

Status Check 

Today, large-scale ATM implementation 
is primarily the work of long-distance and 
regional carriers and Internet service 
providers that need a w ide range of ser¬ 
vices over a single network infrastructure. 
If you need large amounts of bandwidth 
and guaranteed resources, ATM products 
and services will help you become a cor¬ 
porate pioneer. Otherwise, it may be best 
to wait two to four years before you 
start your company's network down the 
road to becoming ATM-enabled. □ 


LaneE Cooper is a writer specializing in broad¬ 
band-network technologies. You can reach him 
by sending e-mail to I eo o p e r4 04 @ a o I. co m or 

on BIX do editors@bix.cofn. 
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Eliminating data entry means your sniff will be free 
for more productive activities. Having data entered 
in seconds means increased productivity—you'll 
work smarter, capture more data, faster and 
with less effort. 

Thousands of companies use TElIform to 
make iheir businesses more efficient, Join them hy 
calling 800-659-8755 today 

For more information, visit Cardiff Software 's 
Web site: http:www.cardfffew.com. 
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he number of PC connectivity 
paths in your organization has 
grown. Your users want to connect 
their PCs to the Internet, to hosts 
around the world, and to 
X clients. Mapping out these 
routes requires the best PC-to- 
host connectivity software 
available—SmarTerm. 

SmaiTerm crosses all the 
boundaries, taking Windows 
95, Windows NT, and 
Windows 3.1 users to the 
^ information they need, 
no matter where it is. 

Whether valuable data is 
on their favorite web sites, 

X clients on their local UNIX 
host, a remote AS/400 host over¬ 
seas, an IBM mainframe in the 
corporate office, a Digital host at 
a regional branch, or a Data General 
host anywhere, your users can 
extend the reach of their PCs. 

SmarTerm makes efficient, reli¬ 
able and quick connections. It’s 
designed specifically to reduce 
your training and support burden 
by including tools and utilities 
that automate common activities 
and integrate host and PC data. 
Plus SmarTerm is easy to learn and 
use, and the technical support is free! 

Plot your connectivity 

. a/ course today! Call Persoft 

C, Miiiffli 1 Z) f or a free evaluation copy of 

SmaiTerm for Windows 3.1 or 
Windows 95/NT: 1-800-TCP-3130. 


ndo 


9-5/NT 


VVs 


so% 


off 


The most complete multilingual 
connedivily suite offering o PC X 
server, Netscape Navigator™, 
and multivendor host connectivity 
including TN5250, TN3270, 
VT420, and DG D470. 


- W.nrln^, 95/NT 


QVr 
Serial 


So' | T 


Superior multilingual PC 
connedivily for the corporate 
user who needs mullivendor 
host connedivily including 

TN5250, TN3270, VT420. 
ond DG D470. 


A cost-effective multilingual 
connectivity solution for 
enhanced telnet, FTP, and serial 
support for corporate users. 


perso/T 


Persoft, Inc., 465 Science Dr., P.O. Box 44953, Madison, Wisconsin 53744-4953 U.S.A. 
Phone (608)273-6000, Fax (608)273-8227, 1-800-368-5283, or sales@persoft.com 
World Wide Web www.persoft.com, Faxback (608)273-6090 
Persoft Inc, European Heodquarters, Lower Woodend Barns, Fowley, Henley-on-Thames, 
Oxfordshire, RG9 6JF, United Kingdom, Phone +44 (0)1491 638090, Fax +44 (0)1491 638010 


Smafferm provides simultaneous access routes to the 
information you need—whether it’s on the Internet, 
in X applications, or on UNIX, IBM, Digital, and 
Data General hosts. 


Copyright 1996 Persoft, Inc. All Rights Reserved. SmarTerm ond Persoft are registered trademarks of Persoft, Inc. Netscape Novigotor is a trademark of Netscape Communications. All other trademarks are property of 
their respedive owners. Rev.4/96. 'Through September 30, 1996, SmarTerm Essential, SmarTerm Office, and SmarTerm Enterprise Suite for Windows 95/NT are 50% off the suggested retail price. 
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TV WEW r fYujtmia DP4J00 with MetfroExpresj" combines 
Digild Lt^ii JfWr’.srmf* from Texas Iristntmetirs with 
Adnbe* Acnitif Playerm ms pmjestor, 


Proxima'"’ Multimedia Projectors. They’re what you’re looking for in a multimedia 
projector. Brighter. Easier to use. With breakthrough image quality. And compatibility 
with your PC or Macintosh. All you do is connect a Proxima unit to your computer 
and you’re ready to project. No slides, no transparencies, no limitations, Discover 
today how Proxima Multimedia Jmr Projectors can make your presentations more 

compelling, your training and 


Win a Proximo 
Desktop Projector" 4100 
with Media Express," 
valued at $11,000!* 

For information on Proximo 5 
full line of mdustryAeading projectors 
ami your chance to win a 
Proxima DPfJ0O f cal/ 

1 - 800 - 447-7692 

ext. 


workshop sessions more effective, and your meetings more productive. 


PROXIMA 

Visit the brightest spat on the Web at http:fiwww.prxm.com 


*No purchase necessary to enter. This sweepstakes is open, only to legal residents, of the U.5. and Canada (excluding Quebec). One entry per person. Vbid where prohibited. Sweepstakes entries must be received by 
September 30, 1996. R*r complete rules, call 1-3OO-447-7602. exr. 417. Prise is a Proxima Desktop Projector 4100 with MedlaExpress. Retail value; IL 1,000. Mam Office; 9440 Cnrra!! Park Drive, Sen Diego. GA 
92121-129$, (619) 457-5500. FAX (619) 457-9647- Proxima Js- a registered trademark and Desktop Projector and Mediabtpre» are trademark* of Proxima Corporation- Allots and Acrobat are registered 
trademarks and Acrobat Flayer is a trademark of Adobe System* Inpxponited. Other trademarks are the property of their respective owner*. © 1996 Proxima Corporation. All rights reserved. 
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Virtual circuits make ATM intriguing. Here’s what to 
consider before implementing them. By Alan Joch 


Virtually Well Connected 

onnections. Boil down all the 
promises, technical analyses, 
and marketing hype sur¬ 
rounding asynchronous 
transfer mode (ATM) and that one word 
explains why ATM has a decent shot at 
replacing today's Ethernet and token- 
ring networks. 

Connections in the ATM context mean 
that when you send data from your 
workstation to someone else's, you use 
an ATM switch to establish a direct link 
between you and the recipient. In prin¬ 
ciple, it's like making a telephone call (see 
the figure at right). The link, known as a 
virtual circuit in ATM parlance, can be a 
permanent connection between com¬ 
puters that communicate regularly, or 
network management software can let 
administrators establish a connection 
that lasts only as long as it takes to trans¬ 
mit some data. 

By contrast, so-called “connection¬ 
less” networks, like Ethernet and token 
ring, link individual workstations to the 
network but not to each other. This 
means that when you send data to some¬ 
one, you launch it onto a shared network 
bus—along with all the other traffic 
everyone else has sent out there—with 
instructions for where the data is sup¬ 
posed to go. Rather than being analogous 
to a telephone call, data transport over 
traditional LANs is more like sending a 
delivery truck onto an expressway. 

Why is ATM and its connect!on-ori¬ 
ented approach beneficial? First, it means 
you can dedicate a sustained level of 
bandwidth to the transmission; traffic 
from everyone else on the network 
doesn't horn in to delay or interrupt your 
communications. This is known as “qual¬ 
ity of service," and within the ATM spec¬ 
ification, you can negotiate different ser¬ 
vice levels. For example, under the 
service level that's called available bit rate 
(ABR), the ATM network tries to provide 
sufficient bandwidth, but there is no 
guarantee that there won't be disrup¬ 
tions. Constant bit rate (CBR) is a level of 


How ATM Works 



Voice, 
video data 
be sent ovi 
network. 


text, and 
needs to 
sr the 


© Hie adaptation 
layer divides the 
data into 48-byte 
pieces, called cells. 


© The ATM layer 
adds a 5-byte 
header with 
signaling and 
service information. 


0 The physical 
layer prepares the 
cell for the physical 
transport (coaxial, 
twisted pair, fiber 
opticl in use. 


Physical 

ATM 

Physical 

L j 

, 

_ 

layer 

layer 

layer 

1 

— 




© The swit< 


The switch uses physical and ATM layers to guide cells to their 
destination. The physical layer prepares the ceils for a different 
physical transport, if necessary. 





layers to remove the header and reassemble 
cells into the proper data format. 
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Virtually Well Connected 


service that provides a continuous and 
specific amount of bandwidth through¬ 
out the session* You might specify ABR 
when you're sending large text files, while 
CBR would be necessary, for example, 
during a videoconferencing session* 

Second, ATM gives you plenty of band¬ 
width* The technology provides from 
25.6 Mbps to 1 G b ps, wh i c h can b e scaled 
as needed for a particular application. 
Third, ATM promises to be a single net¬ 
work technology to handle all data 
types—text, audio, video, and graphics-— 
for transmission over LANs and WANs, 

Stumbling Blocks 

ATM proponents have been making these 
promises for years, but so far only 
telecommunications service providers 
have found compelling reasons to deploy 
the technology on a large scale. Corpo¬ 
ral ions have hesitated to commit to 
ATM because of high costs. For exam¬ 
ple, as recently as 18 months ago, a 155- 
JVlbps ATM adapter card cost about 
$ 1400, or roughly the price of a midrange 
PC. The good news is that adapter cards 
with the same data rate cost about $850 
today, while new 25-Mbps cards offer 
prices below $400 in some cases* 

Other rays of hope for ATM have 
begun to shine* just over a year ago, the 
ATM Forum released the LAN emulation 
(LANE) specification, which standardizes 
how legacy LANs, like Ethernet and token 
ring, can communicate with ATM net¬ 
works* This gives managers the ability 
to gradually migrate select workgroups 
to ATM rather than having to initiate an 
abrupt changeover from one network 
technology to another* 

ATM implementation also hasn't had 
smooth sailing because designers of com¬ 
peting technologies haven't been napping. 
For example, iOOVG-AnyLAN offers 10- 
Mbps or 100-Mbps data rates with the 
advantages of a switched architecture and 
dedicated bandwidth. Adapter cards cost 
as little as $200, Fast Ethernet, or 1 OOBase- 
T, also offers 10 or 100 Mbps, although it 
uses a shared, rather than a switched, archi¬ 
tecture, and it doesn't provide for dedi¬ 
cated bandwidth. 

Switched Ethernet and switched token 
ring use the existing protocols but let 
administrators provide guaranteed band¬ 
width for multimedia and other heavy- 
duty applications thanks to more-sophis¬ 
ticated hubs. However, the switched 
versions of both technologies hit the same 


10- and 16-Mbps bandwidth limits, respec¬ 
tively, as their predecessors. 

What You’ll Need 

ATM backe rs co u me r b y say i ng that com - 


pering technologies are just souped-up 
versions of legacy technologies* They 
may be good in the short haul, but long¬ 
term strategy argues for a new technolo¬ 
gy built from the start for high band- 


Key Components 


Server farm 


To 

622-Mbps 
ATM service 


□ 


IP over ATM defines how to' 
run IP on ATM networks. 


CAD workgroup 


n 


155-Mbps switch, for "power workgroups'* 
(CAD, videoconferencing, imaging] 



m 


Legacy LAM 


LAN emulation (LANE*' 
is a standard for con¬ 
necting Ethernet and 
token-ring LANs to 
ATM networks. 


User-tone twork interface 
|UNI| is an ATM Forum 
standard for setting up and 
tearing down virtual 
circuits* UNI 3*0 and UNI 
3.1 are not interoperable, 
so hardware should support 
both versions* 


is; 


Multiprotocol over 
ATM {MP0A| defines how 
existing routing protocols 
like IP, AppleTalk, and 
IPX can run over ATM. 


ATM Management Software 

The best ATM software lets administra¬ 
tors easily set up, maintain, and tear 
down virtual circuits* ATM software 
also helps you remotely configure the 
network and monitor performance. 
What to consider: 

• Are switched virtual circuits and switched 
virtual paths supported? 

* Can you create virtual workgroups? 

* Car it automatically reestablish permanent 
and switched virtual circuits If broken? 

• Does it support SNMP and ma riagement 
information bases (MIBs)? 


• Does i t work with your network management | 
software fi.e., Open view, Netview)? 

* Can you view virtual circuits graphically? 

* Can you track peak traffic, average traffic, 
and other performance statistics? 

• Does it su pport your cl ient platforms? 

• Wh at q u a I i ty-of-se rv ice pa ra m etc rs d oes i t 
support? 

* Ma nage switches from di fferent vendors? 

Representative vendors: 

Cisco Systems (http://www.cisco.com) 

Fore Systems (http://www.fo re.com) 

UB Networks (http://www,ub*com) 
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width, scalability, and flexibility in han¬ 
dling multiple types of data. Some cor¬ 
porations are heeding this message. As 
you make your move, or plan your move, 
to ATM, you* 11 need to understand some 


of the key components* The figure below 
provides some idea of things you have 
to consider when you start specifying 
ATM switches and adapter cards, as well 
as the management software that lets you 


set up, maintain, and disassemble your 
virtual connections. □ 


Alan joch (a joch@bix.com) is BYTE ’s senior 
editor/features. 



Workgroup Switches 

Switches are the command cen¬ 
ters for AIM's connection- 
oriented approach to moving 
data celts along virtual circuits. 
Prices range from $5000 to over 
$10,000 depending on data 
rates and number of ports. 

What to consider: 

* Does the data rate (i.e., S22 or 155 
Mbps) match your needs? 

* How many ports are standard and 
how many morecan youadd as your 
network grows? 

* How many cell bu ffers come standard? 

* How many Ethernet or token-ring 


Cisco Systems (http ://www.clsco.com) 
Fore Systems (http://www.fore.com) 
Fujitsu [http://www.fujitsu.com) 
General Data Comm 
(h tt p://w w w.g dc.co m) 

IBM [http://www.ibm.com) 

Epsilon Networks 
(http://www.ipsilon.com) 

Madge Networks 
[http://www.madge.com] 
Newbridge Networks 
[h ttp:// w w w. new bri dg e .com) 
Olicom (http://www.olicom.com) 
3Com (http://www.3com,com] 

UB Networks (http://www.ub.com) 

Wh itetree [http://whitetrec.com) 


ports are standard? 

* Does it support the following: 

UNI 3.0 and UNI 3.1? 

LAN emulation (LANE)? 

Private network node interface 
[P-NNI)? 

IP over ATM? 

Multiprotocol over ATM (MPGA)? 

■ Does it support permanent and 
switched virtual circuits? 

• Docs j t support SNM P and your 
network managemen t software? 

Representative vendors: 

ATM Inc. (http://www.atminc.com) 

Bay Networks [http://www 
.baynetworks.com) 



622-Mbps switch, for corporate backbone 


Private network 
node interface IP-NNI1 
standardizes bow switches 
communicate signaling and 
routing information. 


'ATtVt doesn't require a 
specific type of physical 
transport, so connections 
can be twisted pair, coaxial, 
or fiber optic. 


25-G-Mbps switch, for voice and lower- 
bandwidth needs 


ATM adapter card 



ATM Adapter Cards 

Interface cards connect 
workstations to the ATM network 
typically using unshielded twisted¬ 
pair wiring or OC-3 fiber. Prices 
start at about $350for25.6-Mbps 
adapters and $850 for 155-Mbps 
cards. 

What to consider: 

* Does the data rate match your applies tion? 


1 What bus types are supported? 

» What is the size of the buffer memory? 

» Are there LEDs to show loss of signal 
and link integrity? 

* Does it support permanent and switched 
virtual circuits? 

■ Does it support UNI 3.0 and UN I 3.1 ? 

1 Are there client drivers for Windows, 
NetWare, OS/2? 


Representative vendors: 

Adaptec [http://www.adaptec.com) 
ATM Inc. (http://www.3tminc.com) 
Cisco Systems (http://www.dsco.com) 
IBM {http://wwwjbm.coml 
Interphase (http://www.iphase.com) 
Olicom [http://www.olicom.com) 
3Com [http://www.3com.com) 

Fore Systems (http://www.fore.com) 
ZeitNet (http://www.zeEtnet.com) 
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if you think file transfer is afl we do, 
you need some time away from trie office. 


Q*iligfifl^rai it 1 

;j2 It) appreciate now much more LapLink® 
for Windows® 95 has to offer, all you have 
to do is lilt the road. 

Wherever you go-across the hall, across 
town or across the coimtry-if youve got LapLink, 
you have everything you need to access anything 
you want on your desktop or your network. 

With this single piece of software, you 
can read and send e-mail, run databases and 
custom applications, synchronize data and, yes, 
even transfer hies. 

Since there's no need to change apps to 
do all these tilings, there’s no need to hang up 
and redial And since LapLink works the same 


way over modems, IPX and TCP/IP networks, 
serial cables, parallel cables, wireless, even the 
Internet, there’s no need to laboriously reconfigure. 

And there's no need to worry about 
compatibility. Our 16-bit version is built right 
into LapLink for Windows 95/ so connecting 
to Windows 3.1 systems is no problem at all 

By now, you probably can't wait to get your 
bands on the latest LapLink. So you’ll be glad to 
know that upgrading-from an earlier LapLink, 
or from another product altogether^ ridiculously 

inexpensive, Call 800-224-7704. Better yet, see 

your reseller. It'll give you an excuse to get away 
from the office. 


TRAVELING 

SOFTWARE 



©1996 Traveling Soffcwa re, Tnc. LapLinl? is a registered trademark of Traveling Software. 3ittp://wwwiravsoft.CQtn 
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There is no single API for writing ATM-enabled software. 

Here are the tools you can use. By Barry Nance 

Teach Your Apps to Speak ATM 


Why ATM Is a Challenge for Programmers 


ATM cells: 
Fixed length of 
S3 bytes 



PROBLEM 

Transport protocols, such as IPX, 
NetBEUI, and TCP/IP, can't com¬ 
municate with VCIs and VPIs, so current 
applications can’t speedy message 
priorities or bandwidth requirements. 


ATM network 


c 

VCI 

VPI 



vci 


VPI 


5-byte (leader: 

Virtual channel interface and 
virtual path identifier 
“handles" let ATM interleave 
cells from multiple 


TODAY'S SOLUTION 
A mix of APIs, but no single stan¬ 
dard to help ATM-aware software 
communicate with transport 
protocols. 


TOMORROW'S SOLUTION 
NOS vendors may implement connection- 
oneoted abstraction layers to broadcast 
routing information and perform other 
ATM tasks. 


Programmers don't have an easy way to write applications 
that take advantage of ATM's connection-oriented networks. 


hat does it take to write soft¬ 
ware that’s enabled for asyn¬ 
chronous transfer mode 
(ATM)? You have to create 
programs that handle time-critical data, 
rapidly deliver data through a network 
cable to other computers, and share the 
network cable with concurrent video and 
audio streams. The problems come when 
your application has to tell the underly¬ 
ing network the priority of the message 
or the bandwidth needed to send it. In a 
perfect world, a standard API would han- 
die this task and programmers would 
concern themselves only with writing the 
application. But today’s AIM world ts far 
from perfect. 

For the time being, we can’t rely on 
any single API for every situation. The 
soon-to-be-released Win Sock 2.0 will ad¬ 
vance the current WmSock specifica¬ 
tion by adding ATM-specific extensions; 
the existing LAN Emulation (LANE) envi¬ 
ronment provides an IEEE-802 media 
access control-layer (MAC) interface for 
non-ATM-aware IPX, NetBEUI, and 
TCP/IP running on ATM networks; and 
the recently developed IP over ATM spec¬ 
ification (outlined in RFC 1577 and RFC 
1483) adapts TCP/IP for ATM networks. 

Of course, you can eschew standards 
and marry your code to a particular hard¬ 
ware vendor’s network adapter design— 
each vendor offers a proprietary inter¬ 
face that your software can use. But in a 
rapidly changing technology segment 
like ATM, you’d better be sure you’ve 
found true love before you tie the knot. 

ATM Advantages 

There are a number of advantages for 
applications that truly speak ATM. First, 
programmers can write applications that 
mix voice, text, and video together as 
needed. ATM-enabled applications can 
tun without any delays caused by con¬ 
current network traffic. A new genera¬ 
tion of software will use ATM to let com¬ 
puters share data without the pretense of 
mapped phantom drive letters, phantom 


folders, and phantom filesystems. 

Why do we need a new generation of 
software to handle ATM? Because ATM 
is a connection-oriented protocol that 
contains a connection identifier in every 
cell header (see the figure “Why ATM Is 
a Challenge for Programmers” above). 
ATM establishes a link between two com¬ 
puters to transfer data. Traditional net¬ 
works, including Ethernet, are connec¬ 
tionless: Systems communicate over a 
network bus rather than via direct con¬ 
nections. The connection identifier 
explicitly associates a cell with a given 
virtual channel on a physical link. The 


connection identifier consists of two sub¬ 
fields, the virtual channel identifier (VCI) 
and the virtual path identifier (VPI). The 
VCI and VPI allow .ATM hardware to mul- 
tiplex, demultiplex, and switch cells 
throughout a network. VCIs and VPIs are 
connection handles, not addresses. ATM 
assigns them at each segment (the link 
between ATM nodes) when an applica¬ 
tion creates a connection, and the VCI 
and VPI exist for the duration of the 
connection. ATM can asynchronously 
interleave (multiplex) cells from multi¬ 
ple connections by keeping track of VCIs 
and VPIs. continued 
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At present, transport protocols such as 
IPX,NetBEUI, and TCP/IP and their APIs 
do not understand VCIs and VPIs. Appli¬ 
cations have no way to tell the underly¬ 
ing network the priority of the message 
or the bandwidth needed to send it. 
Network-operating-system (NOS) ven¬ 
dors are working on these issues. Both 
Microsoft and Novell have announced 
plans for connection-oriented abstrac¬ 
tion layers that are likely to broadcast 
routing information and service adver¬ 
tising packets more frugally over ATM 
and to optimize packet sizes for ATi\Ts 
cclboriented architecture. Both efforts 
should make ATM-aware programming 
easier in the future. Until then, WinSock 
2.0, LANE, and IP over ATM are the best 
choices. 

WinSock 2.0 

Microsoft and Intel codeveloped Win¬ 
Sock 2d), the new 32-bit edition of the 
popular WinSock interface. For compat¬ 
ibility w ith version 1.1, WinSock 2 + 0 
includes the standard WinSock calls that 
let you create communications links, send 


PROS: 


existing drivers and 
ATM networks, 
ram. 

finished and has been 
than a year. 


CONS: 

* MAC layer can degrade performance. 


Teach Your Apps to Speak ATM 


API Choices 

WinSock 2.0 

Windows clients 


IPX 1 TCP/IP 1 NetBEUI 


PROS: 

• Easy to use for Win32 clients. 

* Gives programmers control over 
transmission characteristics like 
quality of service. 

* Protocol-independent multicast and 
multipoint messaging. 

CONS: 

• Final specification still evolving. 
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and receive data over those links, and take 
down the links at the end of a session. To 
support ATM, WinSock 2.0 accommo¬ 
dates quality of service, which lets appli¬ 
cations negotiate required service levels 
for bandwidth and latency as well as use 
socket grouping and prioritization. Ver¬ 
sion 2.0 also permits protocol-indepen¬ 
dent multicast and multipoint message 
transmission. 

In WinSock 2, the bi nd ( ) and WSP 
Bi nd( ) functions use a sockaddr_atm 
data structure to register a Service Access 
Point (SAP). A SAP is a software connec¬ 
tion point that behaves in many ways like 
a socket. The data structure contains 
information about incoming connection 
requests. SAP registration lets WinSock 
match an incoming connection request 
SAP to the SAP of a listening socket. For 
point-to-point connections, the sock- 
addr_atm data structure also lets you 
specify the destination SAP for calls your 
program makes to the connect(),WSA- 
Connect( ), and WSPConnect ( ) func¬ 
tions. For point-to-multipoint connec¬ 
tions, you use the same data structure in 


POWE R E 1) B Y M O T O R O L A . 
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Teach Your Apps to Speak ATM 


calls to WSAJoinLeaf () and WSPJoin- 
Lea f (). The WinSock 2 specification 
natively supports ATM point-to-point 
and point-to-multipoint connection set¬ 
up and teardown. 

To handle ATM, WinSock 2 introduces 
the notion of a socket group as a means 
for an application (or cooperating set of 
applications) to tell an underlying service 
provider (i.e., a dynamic library or device 
driver) that all sockets in a particular set 
are related and that the resulting socket 
group has certain common ATM attri¬ 
butes. These ATM attributes include rel¬ 
ative priorities of the individual sockets 
within the group, as well as a group qual¬ 
ity of service specification. For example, 
applications running on different ATM 
nodes that want to exchange streams of 
multimedia data can give an audio stream 
a higher priority than a video stream. 

YouusetheWSASocket( )andWSAAc 
cept( ) functions to explicitly create or 
join a socket group, and you can use get 
sockopt( ) to retrieve socket-group IDs. 

WinSock is a relatively easy specifica¬ 
tion for programming. However, we 


probably won’t see a final specification 
until early nextyear. Even then, WinSock 
will work only for Windows, so if cross- 
platform applications are important for 
you, you need to find another API. 

LAN Emulation 

While WinSock 2.0 offers a new ATM- 
aware API, LANE focuses on making exist¬ 
ing applications run on ATM. LANE is par¬ 
ticularly suited for helping ATM act as a 
LAN backbone for Ethernet or token-ring 
hubs, bridges, switching hubs, and 
routers. LANE specifies ways for LAN traf¬ 
fic to flow between client computers and 
an ATM-attached file server without the 
need for a separate router. To do this, the 
specification hides ATM from the LAN 
nodes, so that each client and server uses 
a non-ATM-specific protocol stack. 

LANE doesn’t replace routers or rout¬ 
ing: It provides a complementary MAC- 
level service. This service works with 
the MAC-layer switching that occurs in 
the hubs and wire closets of large lANs. 
The MAC-layer service also provides 
interoperability between current appli¬ 


cations and ATM networks. It also lets you 
use existing drivers and popular LAN 
communications protocol APIs, such as 
NetBIOS, TCP/IP, and IPX. However, 
LANE does not take advantage of ATM’s 
potential to provide particular connec¬ 
tions with a higher quality of service. 

The specification describes how ATM 
can take on the appearance of a legacy 
physical layer medium, such as Ethernet 
or token ring, by providing a layer of soft¬ 
ware that translates, for example, among 
your program’s NetBIOS calls, or your 
program’s IPX calls, and the underlying 
ATM network. 

LANE defines the way the three pri¬ 
mary characteristics of IEEE-802 LANs 
(connectionless transmissions, broad¬ 
cast/multicast messages, and hard-wired 
MAC addresses) work over ATM net¬ 
works, which are connection-oriented, 
use point-to-point messaging, and have 
network-defined telephone-number-likc 
addresses. An address-resolution proto¬ 
col within LANE discovers the ATM 
address corresponding to a given MAC 
station address (whether the station is 















ATM-attached directly or connected via 
Ethernet/token ring) and constructs a vir¬ 
tual circuit between the end points. For 
broadcast and multicast IEEE-802 packets 
to travel over the network, a LANE server 
uses point-to-point circuits inbound and 
point-to-muItipointcircuits outbound to 
directthe traffic. The LANE specification 
details the packer formats and packet 
encapsulations necessary for ATM to pre¬ 
tend to be some other physical layer, 
and it defines how an ATM adapter in a 
host can present an Ethernet or token- 
ring logical interface to the protocol stack 
in that host. 

LANE can slow down your communi¬ 
cations links because it's an extra insu¬ 
lating layer of software, but existing 
IPX, NetBIOS, and TCP/IP programming 
techniques work with LANE, and it is 
readily available. 

IP over ATM 

Based on work by the Internet Engi¬ 
neering Task Force (IETF) and others, two 
recent RFCs have helped IP become ATM- 
aware. The specification defines how to 


put IP packets and ARP requests directly 
into protocol data units and convert them 
to ATM cells. This is necessary because 
IP does not recognize conventional M AC- 
layer protocols, such as those that are gen¬ 
erated on an Ethernet LAN. 

RFC 1483 defines the encapsulation 
of IP datagrams, while RFC 1577 specifies 
how IP-oriented address resolution 
works on ATM. Both standards treat ATM 
as a direct replacement for the local LAN 
segments that connect IP nodes and 
routers in a non-ATM IP-based IAN. In its 
discussion of address resolution, RFC 
1577 defines an ATM-oriented protocol 
for logical IP subnets (LISes). Within a US, 
IP addresses map directly into ATM Fo¬ 
rum’s (Foster City, CA) UNI 3.0 addresses. 

From a programming point of view, 
you’ll interface to IP over ATM with a 
socket-oriented API similar to the version 
1.1 set of standard WinSock function 
calls. These calls let you open sockets to 
establish TCP/IP communications links, 
send and receive messages across those 
links, and tear down the links when 
you’re finished. 


IP over ATM makes better use than 
LANE of larger packet sizes and handles 
unicast traffic more efficiently. However, 
IP multicast traffic will likely require tun¬ 
neling over ATM (i.e,, encapsulation of 
multicast packets inside broadcast mes¬ 
sages), which might make IP over ATM 
less efficient than LANE. 

Vendors are currently developing driv¬ 
ers for IP over ATM, which means you 
won’t be able to use it right away. When 
it’s available, IP over ATM will be as easy 
for programmers to use as WinSock. 

Three Choices 

Once you’ve made your API selection, 
there’s one more issue you need to ad¬ 
dress: ATM is new enough that you’ll also 
need to make sure your hardware man¬ 
ufacturer can supply the drivers for your 
chosen approach. ATM programming 
isn’t perfect, but these technologies are 
steps in the right direction. EH 


Barry Nance is a BYTE consulting editor and 
has been a programmer for IS years. You can 
reach him at ba rryn @ bis.com. 
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The best way to recreate a movie theater experience at home isn’t just with popcorn. It’s with sound. And Onkyo’s 50 years of designing the finest 


home entertainment components enables them to deliver great theater sound. Tlx: Onkyo ED -901 Decoder and TX- SV828 A/ V receive:; dong with Motorola’s 


24-Bit DSP56004 and DSP5G009 digital signal processors, assure you a THX* Dolby Pro Logic*and Dolby Digital AC-3*surround sound performance unlike any other. So get die 
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12 Tape Libraries 
for Network Backup 


nyone who’s gazed into the 
shell-shocked eyes of an over¬ 
worked network administra¬ 
tor can see that LAN gurus 
need more than two hands to get the job 
done. It’s always one disaster after an¬ 
other: Either the network needs to be res¬ 
urrected from the dead or some neophyte 
user can’t figure out how to access e-mail. 
On top of the daily emergencies is the 
omnipresent need to back up the network 
on a regular basis. The 12 tape libraries 
we tested provide some salvation from 
this time-consuming task by automating 
network backup. 

We tested two 8-mm tape libraries, 
three digital-linear-tape (DLT) units, and 
seven 4-mm tape auto-loaders that have 
at least one tape drive, a magazine to hold 
the tapes, and the robotics (usually a juke¬ 
box setup) to move the tape between the 
magazine and a drive. Once you set up the 
tape library and install the tape-inventory 
software, the network administrator sets 
a backup schedule and simply changes the 
magazine once per w eek or month. With¬ 
out one of these devices, you have to man¬ 
ual ly swap tapes during backups. 

Our roundup includes a hodgepodge 
of units that range from Seagate’s inter¬ 
nal 4586 NP ($2471) to ADIC’s Scalar 458 
2000XT ($50,995 as tested), which is a 
DLT-based tape library housed in a waist- 
high cabinet that can back up 4 TB of data. 
The DLL libraries offer the most capacity 
per cartridge. These cartridges provide 
an uncompressed capacity of about 10 
GB, compared to about 4 GB for the 4-mm 
tape drives and about 5 GB for the 8-mm 
helical-scan tape drives. The higher-end 
tape auto-loaders have multiple drives; 


this provides such benefits as concur¬ 
rent operations, fault tolerance, and in¬ 
creased throughput. 

To evaluate these products, we ran tests 
(see “Test Specs” on page 109) that mea¬ 
sure how fast each tape library could back 
up and restore 920 MB of data spread 
out through a file-directory tree. We also 
checked the tape libraries for usability 


byte HTCH 

TAPE LIBRARIES 


Exabyte 218 4mm Tape Library 

takes the lead with its ability to back 

up multiserver networks. 
— 

Exabyte 210 8mm Tape Library 

wins with the best performance, 
features, and ease of use. 

Overland Data DLT Library 
Xpress/LXB2210 Base Module 

comes out on top with its 300-GB 
capacity and fast backup and 
restore times. 

and features, and then we picked winners 
in each technology category. We didn’t 
examine server-backup software, but we 
list what applications the tape libraries 
support in the features table on page 110. 

4-mm (DAT) Libraries 

The seven 4-mm drives that we tested 
(sometimes called DAT because of Hita¬ 
chi’s original DAT format) are standard¬ 
izing on the DDS-2 (digital data storage) 
format for the tiny tape cartridges. This 
format was developed to let data trans¬ 


We test data storehouses that 
feature at least one tape 
drive, gigabytes of storage 
space, and more. 

By Jim Kane, Dorothy 
Hudson, and Maggi Bender 


fers occur in SCSI-2 burst mode. DDS-2 
doubles the density of the previous DDS 
format for 8 GB of storage on a 120-meter 
tape, but it maintains full DDS function¬ 
ality and ensures full backward compat¬ 
ibility to the DDS and DAT 4-mm tape 
formats. 

Four of the higher-end DAT tape li¬ 
braries that we tested are in the $8000 to 
$11,000 price range—Aiwa’s AL-D220 
Autoloader ($7995), ADIC’s VLS (Virtual 
Library System) 4mm ($9295), the DATa- 
ray 32 from Storage Solutions, Inc. (SSI; 
$9995), and the Exabyte 218 4mm Tape 
Library ($11,500)—and have multiple 
tape drives for reading multiple car¬ 
tridges. This multitasking capability is 
important when you consider that, in 
theory, SSI’s DATa-ray 32 could signifi¬ 
cantly reduce backup times if all five DAT 
drives were moving data at the same time. 
The Aiwa, ADIC, and Exabyte products 
have two tape drives each. 

The Aiwa AL-D220 supports 17 4-mm 
tape cartridges in an upright chassis for 
136 GB of data with 2:1 data compression 
enabled. The Exabyte 218 4mm Tape Li¬ 
brary is a stand-alone unit that supports 
19 4-mm cartridges for 152 GB of com¬ 
pressed storage. As its name implies, the 
SSI DAT a-ray 32 can store 40 GB of data 
and offers excellent expandability, thanks 
to its stackable design. ADIC’s VLS 4mm 
is a desktop device that can hold 15 car¬ 
tridges for 120 GB of data; a robotic car¬ 
tridge handler slides on a track in front 
of the tape magazine to enable you to 
move the cartridges back and forth to the 
tape drives. 

The three remaining 4-mm tape librar¬ 
ies are single-drive units that provide back- 
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CONTROLLER CARD 



ROBOTIC CARTRIDGE 
HANDLER 

In units such as Exabyte's 210 
8mm and ADIC’s Scalar 458; 
transfers tapes from the 
magazine to the drives. 


For LCD readout and 
door latch. 

\ 


TRANSPARENT 
VIEWING DOOR 

Lets you view the 
operation of the 
tape library. 


POWER SUPPLY 

Supplies power for 
drives and robotics. 


TAPE J 

CARTRIDGE / 
MAGAZINE 7 

Where tape 
cartridges 
are stored. 


COOLING FAN 

With multiple drives; 
larger units 
generate more heat. 


TAPE DRIVES 

The libraries use 4-mm, 8*mm, 
or DLT drives. DLTs were faster 
in our performance tests. 


up on a much smaller scale. Hewlett-Pack¬ 
ard’s SureStore 12000e ($3510), Micro De¬ 
sign International’s SCSI Express 2000DC 
($3595), and Seagate’s 4586 NP are no big¬ 
ger than a shoebox. The Seagate 4586 NP 
(formerly a Conner product) is so small 
that it fits inside a PC, but it still backs up 
96 GB of data. 

DLT and 8-mm Libraries 

DLT is gaining market share in the LAN seg¬ 
ment of the industry because it offers high¬ 
er capacities and is faster than the 4- and 
8-mm tape libraries. In contrast to helical- 
scan technologies, DLT drives’ serpentine 
recording method places data in longitu¬ 
dinal tracks. As a result, the drives can read 


and record multiple channels of data si¬ 
multaneously. The tapes also supposedly 
have a 30-year shelf life, which matches 
that of magneto-optical storage. 

Quantum’s DLT 2500XT ($4995) is a 
single-drive tape library with a five-car¬ 
tridge magazine that you slide into the 
front panel for 150 GB of backup with 2:1 
compression. It’s the lowest-priced DLT 
tape library we tested. Overland Data’s 
DLT Library Xpress/LXB 2210 ($15,495) 
offers 300 GB of backup in a rack-mount- 
able case with a front-loading tape maga¬ 
zine. ADIC’s Scalar 458 2000XT is the big 
daddy of all the tape libraries; it supports 
about 4 TB of data when its 48 cartridge 
bays are maxed out. 


The Exabyte 210 8mm Tape Library 
($13,325) and the Qualstar TLS-4220 
($12,500) have dual 8-mm Exabyte-man¬ 
ufactured tape drives. The Exabyte 210 
8mm can hold 11 cartridges in its snap-in 
magazine, for 154 GB of compressed data 
storage. Qualstar’s TLS-4220 supports two 
10-cartridge magazines, for 280 GB of 
stored data. 

Contributors 

Jim Kane, Project Manager/NSTL 
Dorothy Hudson, Project Manager/NSTL 
John McDonough, Technical Writer/NSTL 
Maggi Bender, Technical Analyst/NSTL 
Susan Colwell, Technical Editor/BYTE 
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t’s hard to pick one tape li¬ 
brary as best overall—DLT, 
4-mm, and 8-mra units have 
different recording formats 
and serve different needs. With this in 
mind, we broke down our winners into 
the best DLT, 4-mm, and 8-mm tape li¬ 
braries so that we cou Id compare the units 
on an even playing field, 

4-mm Choices 

The Exabyte 218 4mm Tape Library, our 
best-overall 4-mm choice (see “Lab Re¬ 
sults” on page 105), dispels the common¬ 
ly held belief that 4-mm tape libraries 
are merely entry-level backup solutions. 
With its voluminous 15'2-GB storage 
capacity, thisduaJ-drive-configured tape 
auto-loader can backup multiserver net¬ 
works. 

The tape library rated closest to the Ex¬ 
abyte unit in this category is ADIC’s VLS 
4mm, a dual-drive desktop system with 
a 120-GB data capacity. This dual-drive 
capacity lets you retrieve files on one drive 
while backups are running on the other 
drive. The VLS 4mm received one of the 
highest usability ratings because its re¬ 
movable, 15-cart ridge Fast Port magazine 
is easy to load and unload; it has a clear 
and concise user’s manual; and its status 
indicators are easy to understand. 

HP’s SureStore 12000e and Micro De¬ 
sign International’s SCSI Express 2000DC 
arc two strong, compact DAT tape librar¬ 
ies with 48-GB capacities. They both have 
HP-manufactured drives and thus have 
similar performance numbers. They are 
supported by leading network-backup 
applications vendors, such as Cheyenne 
Software and Seagate Software (former¬ 
ly Arcada and Palindrome), The only in¬ 
convenience with these smaller drives is 
that you can’t see if a tape is stuck inside 
the loader; however, the HP tape library 
has an informative LCD panel that keeps 
you abreast of what’s going on, 

DLT Choices 

The DLT market is really heating up. Cur¬ 
rently DLT tape drives account for about 
7 percent of the tape-library market, but 


industry analysts predict that number will 
surge to 26 percent by the turn of the cen¬ 
tury. HP, one of the market leaders in DAT 
tape storage, recently threw its hat into 
the DLT arena and offered its first DLT- 
based products. Unfortunately, however, 
we didn’t receive a product in time for this 
roundup. It looks like DLT is a technology 
worth keeping an eye on. 

Overland Data’s DLT Library Xpress/ 
LXB 2210 is our best-overal l choice among 
the DLT tape libraries because of its strong 
features and ease of use. Like Overland’s 
unit, Quantum’s DLT 2500XT and ADIC’s 
Scalar 458 2000XT use Quantum-manu¬ 
factured drives that afford the best per¬ 
formance among the three media types 
we tested. Because these DLT tape librar¬ 
ies have similar performance numbers, 
the choice comes down to how much net¬ 
work data you need to back up, 
TheADIC Scalar 45 8 2000XT ($50,995) 
is the most expensive tape library that we 
tested, but it has four tape drives and of¬ 
fers the greatest capacity, with almost 4 
TB of total storage in its huge 5 8-cartridge 
cabinet. At $4995, the Quantum DLT 
2500XT is a much more modestly priced 
mini-library, with five cartridges for 150 
GB of backup. Quantum’s desktop device 
uses an elevator mechanism to provide 
cartridge access between the tape drive 


and the cartridge magazine, while the 
other DLT drives use robotic cartridge 
handlers, 

8-nun Choices 

The two 8-mm tape libraries in our round¬ 
up are huge, freestanding units that sup¬ 
port enterprise-wide backup needs. Both 
use Exabyte-manufactured tape drives, 
so their performance in our backup and 
restore benchmarks were almost identi¬ 
cal, The Exabyte 210 8 mm Tape Library 
($13,325) came out slightly ahead of Qual- 
star’s TLS-4220 because of its higher us¬ 
ability and features scores. 

However, the Qualsrar TLS-4220 
($12,500) has several advantages over 
Exabyte’s product in a head-to-head 
comparison. The TLS-4220 holds 20 car¬ 
tridges, compared to 11 cartridges for 
Exabyte’s 210 8 mm, The TLS-4220 also 
offers great expandability options. It’s 
only the third member of Qualstar’s 
wide-ranging TLS-4000 product family. 
Therefore, if your data-storage needs 
expand, you can upgrade to Qualstar’s 
TLS-4G120, a monster of a tape library 
that has six drives and 120 cartridges, for 
over 1.6 TB of backup. The TLS-4220 has 
an Intuitive control panel, and you can 
lock the cartridges inside the case for data 
security. 


TAPE TECHNOLOGIES AT A GLANCE 


DLT 

• One of the hottest 
technologies in the 
tape-backup industry. 

• 40-GB-per-cartridge 
compressed capacity. 

• Serpentine recording 
technique places data 
in longitudinal tracks 
for high-speed backup 
and restore per¬ 
formance, 

• 30-year shelf life is 
ideal for archiving 
data. 


4 nim 

•An older helical-scan 
technology, where 
tape is laid down in 
angles, 

• Smallest form factor 
of the three 
technologies. 

• Native capacities 
of2GBor4GB. 

• The latest DOS-2 
format provides 
double density. 

■StoresBGBofdata 
ona 120-meter tape, 

•Not asfastasDLTbut 
offers except! on a l 
cost per megabyte. 


8 mm 

•Another helical-scan 
technology that offers 
an excellent price/ 
performance ratio. 

• 8-GB native capacity 
and 16GB with 2:1 
compression. 

• Offers performance 
similar to that of 
4-mm drives. 

• Technology will get a 
performance/capacity 
boost when Exabyte's 
40-GB, 6-MBps 
Mammoth tape drives 
filter to OEMs, 
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LAB 



TAPE LIBRARIES RATINGS 


BEST OVERALL-4-MM 

Exabyte 218 4m m Tape Library 

The Exabyte 218 4mm Tape Library ($11,500) ably 
performs automated backup and restore functions, file 
migration, and archival storage for networks* It's one of the 
few r 4-mrn units that has dual drives, which raises its price 
but adds fault tolerance and concurrent operations (Le + , it 
can perform reads and writes at the same time). You can add 
an optional bar-code reader ($1150) to help you keep track 
of and quickly retrieve the 152 GB of DDS-2 backup in the 
unit’s 19-cartridge magazine library. 


WEIGHTING 





PRICE 

TECHNOLOGY 

Exabyte 218 4mm Tape Library 

$11,500 

*** 

Hewlett-Packard Su reStore 12Q0Qe 

$3510 

★ ** 

AD 1C VLS (Virtual Library System) 4mm 

$9295 

*** 

Micro Design SCSI Express 2000DC 

$3595 

**★ 

Aiwa AL-D22Q AutoLoader 

$7995 

*** 

Seagate 4586NP 

$2471 

*** 

Storage Solutions D ATa-ray 32 

$9995 

*** 


IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL RATING 

**** 

*★*** 

**** 

**** 

**** 

**** 

***** 

**** 

**** 

**** 

**** 

***** 

*** 

**★* 

**** 

***★ 

***** 

**** 

*** 

**** 

*** 

*** 

** ** 

*★* 

*** 

*** 

*** 

*** 

**** 

*** 

★** 

**** 

*** 

*★* 

*** 


BEST OVERALL-8-MM 

Exabyte 210 8mm Tape Library 

Exabyte's 210 8mm Tape Library ($13,325) uses two 
Exabyte EXB-85Q5 XL drives and moves 11 S-mm 
cartridges containing 154 GB of backup with a robotics 
cartridge handler. This provides casy-to-manage automated 
backup for large networks and midrange systems. The 
SCSI-2 tape library offers easy front access with its stand¬ 
alone desktop cabinet, as well as keylock security* Exabyte 
bundles excellent documentation with the tape library, 
which earned a high usability score because it's easy to snap 
the tape-cartridge magazine in and out. 


WEIGHTING 





PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL RATI NO 

Exabyte 210 8mm Tape Library 

$13,326 

*** 

**** 

U ***** 

**** 

**** 

**** 

Gualstar TLS-4220 

$1 2,500 

*** 

**** 

***** 

*** 

**★★ 

★ *** 


BEST GVERALL-DLT 

Overland Data DLT Library Xpress/ 

LXB 2210 Base Module 

DLT tape libraries are becoming a hotspot among tape 
backup solutions because they provide high-speed, high- 
capacity, high-reliability backup. Overland Data's dual- 
drive DLT Library Xpress/LXB 2210 ($ 15,495) is no 
exception, with its 300-GB backup capacity and fast 
backup and restore times. The tape library affords wide 
flexibility for customizing tape backup solutions because 
it supports a wide range of network OS (NOS) platforms 
and third-party backup applications. 




PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

OVERALL RATING 

Overland Data DLT Library Xpress/ 
LXB 2210 Base Module 

$15,495 

**** 

**** 

***** 

***** 

***** 

***** 

ADIC Scalar 458 2000XT 

$50,995 

**** 

**** 

**** jc 

**** 

**** 

**** 

Quantum DLT 2500XT 

$4995 

**** 

hit it it 

***** 

*** 

**** 

**** 


***** Outstanding **** Veiy Good ***Good ** Fair * F'bOf 
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Scanning ReducesTape- 
Access Time 

S everal of the tape libraries (e.g., ADIC 
Scalar 458, Exabyte 210 and 218, Over¬ 
land Data DLT, and Qualstar TLS-4220) 


the tape auto-loader can recognize it in 
seconds, which is much better than hav¬ 
ing to read all the labels to find the right 
cartridge. 

LED Status: Too Small 



we reviewed have standard or optional 
bar-code scanners that make it easier to 
keep tabs on your tape cartridges. These 
scanners read labels that you stick onto 
the data cartridges, and the tape’s con¬ 
tent is recorded in your software-library 
application’s inventory When it comes 
time to grab a cartridge to restore data, 


W e might be nitpicking here, but the 
ADIC VLS 4mm’s tiny strip of an 
LED is so small that you can’ t read all the 
status information without scrolling 
across the display The tape library needs 
either a bigger LED or smaller print 




Just Drop It in the Mail Slot 

Y ou don’t have to open up the ADIC 
Scalar 458 20G0XT and the Qualstar 
TLS-4220 to insert a tape; you just feed 
it into the face of one of these big tape 
libraries. You can put cartridges in any 
of the Scalar 458*s 10 open slots below 
the front control panel and then program 
what internal slot they are to be sent to. 
The TLS-4220 has one available tape slot 
at the top of the unit. 


Data Backup over the Phone 


Y ou've ordered Ch in ese ta keo u t a n d pizza over the phone, so 
why not call to order data backup?This spring, Canadian-based 
Telebackup Systems, Inc., released a software package that backs 
up hard drives over standard telephone lines. TSI is currently licens¬ 
ing the technology to Internet service providers [ISPs] and tele¬ 
phone utilities, which will offer the backup service to any modem- 
attached user. 

TSEsCEO Byron Osing says that value-added service providers 
will most likely charge a monthly fee of between $15 and $20 
for daily backups of a PC. So far, TSI has reached an agreement 
with Toronto-based Hookup Communications, a large ISP, to uti¬ 
lize the technology. Osing says that many U.S. health-care pro¬ 
viders have expressed Interest in the off-site storage solution. 
Telebackup can perform daily backups on as many as 2500 stan¬ 
dard PCs per day. 

Of course, using a telephone line to make daily backups of 
a hard drive makes most people think twice. It can take up to 10 
hours to initially back up a 1-G8 hard drive over the telephone 
lines, but Osing says thatTelebackup can detect the files used 
during the day and back them up in approximately 5 to 10 min¬ 
utes. It does this using a cyclic redundancy check [CRC], which 
Is a method for verifying data transmission by comparing num- 
bersatthe sending and receiving ends. You can restore single files 
from the off-site provider or get a complete off-site CD-ROM copy 


of your hard drive In case of hardware theft or a disk calamity. 

The Telebackup service Is limited to DOS and Windows 3.x, 95, 
and MT on the client side, but Osing says that the company will 
soon extend it to OS/2 and other platforms. Targeted at sma 11 busi¬ 
nesses and home users, Telebackup poses no threat to on-line tape- 
library storage .TSI, however, plans to spin off a LAN-backup prod¬ 
uct later this year. -John McDonough 


Telebackup 


Backup in Progress 


Initializing Session 


096 


Scanning Drive 

1 Copyright Telebackup] 
' j Systems 

d 1996 


Tele backup 

About $15 to $20 per 
month 

Telebackup 
Systems, Inc. 

Calgary, Alberta, Canada 

(403) 283-3995 
http://w ww.tele bac kup 


Circle 1027 
on Inquiry Card. 
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Looking For A Data Compression Utility for Windows? 

There Is Only One Choice. 

PKZIPJor Windows 



The growth of the Internet and the increased use of World Wide Web 
browsers is creating a greater need to compress data files. Saving disk space 
and saving on-line phone charges are big benefits of compressing data files 
with PKZIP®for Windows . PKZIP for Windows compresses files an average 
of 50-70% with many large text and database files compressing well over 
90%, PKZIF's simple point-and-click interface lets you easily compress one 
file or all files on an entire hard drive, and store them in the .ZIP file, 
PKWARE^ provides the best and fastest data compression technology on the 
market, try it and see! 

PKZIP for Windows allows you to easily open files created with PKZIP for 
DOS Version 2,04g. PKZIP is also compatible with Windows 3,1 or higher 
and Windows 95. 

Use PKZIP compression whenever you are: 

At Home 

The IntemeL contains many .ZIP files you can access through a World Wide 
Web browser. PKZIP also lets you archive tiles such as the digitized family 
photo album or annual budget in .ZIP files, saving you space on your hard 
drive. 

On the Road 

Use .ZIP files when sending email, storing presentaiions, or transferring files 
between your office PC and your laptop* 

At the Office 

Network and system administrators save space on Lheir servers and reduce 
traffic over the intranet or corporate network using .ZIP files. 

Data compression is as important now as it was when hard drives were small 
and modems were slow. New software applications and the files they create 
continue to grow in size. Intranet and Internet traffic are growing at a 
phenomenal rate. These growing trends make zipping and unzipping data 
files an important utility for everyone who uses a personal computer. 

PKZIP for Windows $49, PKZIP for DOS £47 plus shipping and handling. 

Call (414) 354-8699 

the Data Compression Experts 6 

9025 n. oeer*ood Drive i Slow Deer, wi 53223 
FAX; 414-354-5559 B*5: 414-354-8*70 



1992 Dvarak/Zaom Award 

1992 Pratnter* Computing Magazine Award 
1992-1995 PC Computing World Class Award 

1993 Shareware industry Award 





Other PKWfiRE Products 


Put Your Executables on a Dial 


PKLITE™ increases your 
valuable disk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM. .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 

Software developers, save disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKLITE 
Professional™ PKLITE Professional gives you an extra 
option to compress Hies so that they cannot be expanded 
by PKLITE. This discourages reverse engineering of your 
programs. Price $146 

rut Compression Into YOOR Application 

The PKWARE Data Compression Library*® products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 

The all-purpose Data 
Compression Algorithm 
compresses ASCII 
binary data quickly 
The routines can 
used with most 
compatible language 
compilers. Separate 
DOS. DOS32, 

Windows, OS/2. Win32 
and UNIX versions arc 
available! Call for 
pricing. 


BY-896 


Emo«: nfc^pkmjre.oorn WWW: ht^i/ftvww.pSWOlttiOOiTi 


Copyright t99G PKWARE, Inc All Right* Reserved. All [nKtenipritAor registered trademarks ate property of lheir respective owner* 


















High Speed 

Takes just a few minutes to 
make and even less time to eat 

Huge Capacity 

Load up with as much 
bacon, lettuce, tomato and 
mayo as you can handle. 

Fast and Easy 

Anyone can make one, 
no gourmet chef required, 


Extremely Reliable 

Always tastes the same, 
no matter how many 
times you eat one. 


Very Compatible 

Goes great with cole slaw, 
potato chips, pretzels, soda, 
milk, orange juice, beer, etc. 


The mahlngs of a great Dll 



\ High Speed 

® ^Baek up over 20 MB 
per second. 


Extremely Reliable , ^ 

MTBF rating of 100,00CT 
hours at 100% duty cycle. 


Huge Capacity 
Store up to 4.2 TB 
n 60 data cartridges. 


Fast and Easy 

Back up 1.1 TB unattended 
in less than 8 hours using library 
management software for UNIX, 
VMS, Novell and more. 


Very Compatible 

Works with DEC, Sun, SGI, 

RR IBM RS/6000,- 

AS/400, PCs and compatibles 
and more. 


store up to 4.2 tb at over 20 me per second. 



Kackup So Easy, 
You Can Do ll With 
Your Eves Closed. 


Hungry for high performance tape 
backup? TTi’s Q Series Digital Linear 
Tape (DLT) libraries are a very tasty 
solution. The Q Series comes packaged 
in two configurations, including 2 or 4 
drives, providing random access of up to 60 data 
cartridges. That’s a whopping 4.2 TB with data transfer 
speeds exceeding 20 MB per second! hr addition, with 
the Q Series you can choose from 3 tape drive types: 
DLT 2000XT, DLT 4000 or DLT 7000. 

The Q Series is compatible with a wide variety of 
library management software packages for UNIX, 
VMS, Novell and more. It’s perfect for Hierarchical 
Storage Management (HSM) applications and 
standard network backup. And of course, the Q Series 


is backed by a full 2 year warranty. 

The Q models come in desktop and desk-side 
versions, featuring an intelligent LCD operator panel 
which displays library activity and drive status. The 
Q Series is plug and play compatible with DEC, Sun, 
HE SGI, IBM AS/400, IBM RS/6000, PCs and com¬ 
patibles and more. Are you ready to get a taste of the 
fastest high-capacity backup solution? Call TTi today 


' TRANSITIONAL 
TECHNOLOGY, INC 


( 714 ) 693-1133 

FAX: (714) 693-0225 
E-mail: info@ttech.com 
http://www. ttech.com 



© 1996 Transitional Technology, Inc., 5401 E, La Palma Ave.. Anahdm, CA 92SO7; In the U,K. call (44) (01295) 269000, All other trademarks and copyrights acknowledged. 
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e evaluated the performance 
of these 12 tape libraries by 
timing their network backup 
and restore speeds* Our test¬ 
ers also examined the tape auto-loaders 
to see which ones were the easiest to set 
up and then picked the units’ most im¬ 
portant features* We tested and scored 
each element separately and computed 
an overall score in each media-technol¬ 
ogy area (Lc*>DLT, 4 mm, and 8 mm) by 
assigning a weight to each element: tech¬ 
nology (TO percent), implementation (40 
percent, which is further divided into 45 
percent for features, 45 percent for usa¬ 
bility, and 1 0 percent for value), and per¬ 
formance (50 percent). 

We ran our PC-based performance 
benchmarks on a 120-MHz Pentium sys¬ 
tem from 5.A.G. Electronics running 
Windows NT. We created a directory 
tree with 920 MB of data on the com¬ 
puter^ hard drive; the files in the direc¬ 
tory tree varied in size and had differ¬ 


ent levels of compression. We tested 
the performance of the tape libraries by 
hacking up and restoring the directory 
using Cheyenne Software’s ARCscrve 
2.01 for WindowsNT* We also ran anoth¬ 
er restore test by backing up a single 115- 
MB directory from within the tree* 

Usability scores are based on such as¬ 
pects as the clarity and organization of 
the user’s manuals. Our testers check to 
see whether the documentation dearly 
defines status-indicator functions, and 
we also examine the illustrations to see 
if they are easy to understand. In addi¬ 
tion, we make sure the LED indicators 
let you know if compression is on or If 
the tape is dirty. Our hands-on approach 
to testing includes evaluating how easy 
it is to install the tapes and the maga¬ 
zine clips and how accessible the jumper 
switches are to get to. 

For features, we weight and score the 
important characteristics that we be¬ 
lieve a tape library should have. As with 


most products that we test, the length and 
coverage of a warranty are always a pri¬ 
mary concern. It’s also important to pick 
a rape auto-loader that supports as many 
network OSes (NOSes) and third-party 
backup software applications as possible* 
Finally, we consider the cost and size of 
the units for the budget-minded and for 
those who are concerned with conserv¬ 
ing office space. 

Evaluations in this report represent 
the judgment of BYTE editors, based 
on tests conducted by NSTL, Inc., as 
documented in a recent issue of its 
monthly PC Digest. To purchase a 
copy of the full report , contact NSTL 
at 625 Ridge Pike, Conshohocken, PA 
19428 ; (610) 941-9600; fax (610) 
941-9950; on the Internet , editors@ 
nstlcom. Tor a subscription, call (800) 
257-9402 , BYTE magazine and NSTL 
are both operating units of The Mc¬ 
Graw-Hill Companies, Inc. 



The World of Hierarchical Storage Management 


D ata that's archived to off-line storage devices may rarely be 
needed, but network administrators still must identify, move, 
and maintain it. To do this effectively, they need a special method 
for managing off-line storage. 

Hierarchical storage management (HSM) automatically and 
transparently migrates data from a file server's hard drive to less- 
expensive near-line or off-line storage (see the figure "Storage 
Hierarchy"). When files are migrated, stubbles are left in primary 
storage as placeholders; thus, all files remain visible in the network 
file system, and you can still view and access them. 

Five industry-accepted guidelines, or levels, help define HSM: 
automatic migration of files with transparent retrieval; real-time, 
dynamic load balancing of free disk space based on predefined 
thresholds; management of layers of storage hierarchy with dynam¬ 
icbalancing; migration of files based on data type through the use 
of policies; and object management support. 

Several companies-including Cheyenne Software ((516) 465- 
4000), IBM ((800) 426-2255), Platinum Technology ((708) 620- 
5000), Seagate Software (formerly Area da and Palindrome; (407) 
333-7500), and Wang Software {(303) 444-4018)-support most, 
if not all five, levels. IBM's AdStar Distributed Storage Manager 
(ADSM) is one of the few storage solutions that supports a wide 
variety of platforms and all five HSM levels* Recently IBM an¬ 
nounced su pport for Wi ndo ws NT on the server side and a n option¬ 


al automated disaster-recovery plan. (For more on HSM-related 
software, see "NetworkStorage Economizers," March 1995 BYTE.) 

With an HSM solution, you can potentially decrease physical 
storage expenses, reduce storage management costs, quicken data 
access, increase end-user productivity, optimize use of storage 
devices, and speed data backup. Installation and setup may be mon¬ 
umental, but the benefits ma ke it well worth it -Susan Colwell 
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TAPE LIBRARIES 


FEATURES 




VENDOR 

AD1C 

Scalar 458 2000XT 

ADIC 

VLS (Virtual Library 
System) 4mm 

Aiwa America, Inc. 
AL-D22Q Autoloader 

Exabyte Corp. FlTT| 
2108mm Tape 

Library 

Exabyte Corp, 

218 4mm Tape 

Library 

Base price (MSRP) 

$39,995 

$9295 

$5995 (single-drive) 

$6000 

$5500 

Rice as tested 

$50,995 

$9295 

$7995 (dual-drive) 

$13,325 

Si 1.500 

Overall rating 

**#* 

**** 

** + 

**** 

**** 

PHYSICAL SPECIFICATIONS 






Drive manufacturer 

Quantum 

Hewlett-Packard, 

Sony 

Exabyte 

Hewlett-Packard 



Sony, Seagate, 






Wang-DAT 




Number of tape drives (atdTmaxJas tested) 

2/4/4 

2/2/2 

1/2/2 

1/2/2 

1/2/2 

Number of tape banks fetd./maxTas tested) 

48/50/48 

15/15/15 

17/17/17 

1/1/1 

1/1/1 

Barcode scanner 

Yes 

N/A 

N/A 

Optional 

Optional 

Dimensions in inches (W x D x H) 

19.5 x 23.5 x 40,3 

17.4*16.25x8 

8.125x12.25x16 

9,5 x 21.4 x 22 

9S* 21.4x22 

Weight (lbs.) 

171 

32 

26 

78.6 

78.5 

PERFORMANCE 






Recording method 

DLT 

PRML 

Helical-scan 

Helical-scan 

Helical-scan 

Average access time (seconds) 

80 

<40 sec. for 

35 sec. for 

90 

40 



120-inch tape 

120-mm tape 



Sustained compressed transfer rate (KBps) 

2500 

732 

1024 

1000 

2048 

Tape length (meters) 

1000 

60,90.120 

60,90,120 

160 

120 

Buffer sbe (MB) 

2 

1 

1 

f 

1 

Drum-rotation speed (rpm) 

N/A 

2000 to5000 

4000 

1831 

2000 

RELIABILITY 






M EBF (exdhanges)/duty cycle (percent) 

100,000/100 

80,000/20 

160.000/10 

160,000/10 

200,000/10 

Nonnecoverable read-error rate 

1 x 10 17 

1 x10 lS 

<1x10 16 

<1 >• IQ 17 

<1 x10 15 

DATA RECORDING 






Maximum number of cartridges 

58 

15 

17 

11 

19 

Max, cartridge capacity/overall capacity 

70/3.96 TB 

8/120 

8/136 

14/154 

8/152 

with compression (GB) 






Max. cartridge capacity/overatl capacity 

35/1.95 TB 

4/60 

4/68 

7/77 

4/76 

without compression (GB) 






Cost perGB 

$30.35 

$154.92 

$117.57 

$173.05 

$151,32 

Number of read/write heads 

1 

2 

4 

4 

4 

Traces per inch 

256 per halt-inch (ape 

2790 per 4-mm tape 

2791 per4-mm tape 

1838 per 0- mm tape 

N/A 1 

ADDITIONAL CHARACTERISTICS 






SCSI adapter included 

if 


4/ 

✓ 

>/ 

Number of SCSI ports 

1 

1 

2 

1 

1 

Serial interface 

✓ 





N u mber of S CS1 addresse s 

5 

2 for 1 drive/ 

3 

JJp to 2 

Up to 2 

necessary to use unit 


3 for 2 drives 




Password-protected 

Mai lbox only 

Sof 1 ware -dependen [ 


•4 

✓ 

OSES SUPPORTED 






Windows/DOS 

✓ 

if 

if 

✓ 

✓ 

OS/2-Warp 


Certification 

✓ 

if 

✓ 



in progress 




Windows NT 

if 

✓ 

✓ 

if 

if 

Windows 95 

✓ 

✓ 

✓ 

if 

if 

SCO Unix/SCO Xenix 

✓ 


if 

if 

if 

Apple A/UX 


Certification 

\f 

if 




in progress 




Other 

System 7,411 Unix 

N/A 

N/A 

N/A 

N/A 


Platform 1, AS-400 





SOFTWARE SUPPORTED 






Cheyenne ARCServe 

✓ 

✓ 

4/ 

S 

✓ 

Palindrome Network Archivist 

if 


✓ 

if 

✓ 

Arcada Software Backup Exec 

✓ 

✓ 

✓ 

✓ 

✓ 

Rexon RroSeive GX/Sytos Plus 






System Independent Data Formal (SIDF) 



✓ 

✓ 

if 

Novell Storage Managemenl 

✓ 


✓ 

✓ 

if 

Services (SMS’) 






N ET WORK SUPPORT SERVER ATTACHED 1 





Novell NetWare 4.x 

✓ 

✓ 


if 

✓ 

Novell NelWare 3.x 

✓ 

✓ 


if 

✓ 

Microsoft Windows NT Server 

✓ 

V* 


if 

✓ 

Banyan Vines 

if 

4/ 


if 

✓ 

IBM LAN Server 

if 

✓ 


if 

✓ 

WARRANTY 






Warranty length (yeans)/coverage 

2/P, L, R 

2/P, L, R 

2/P; L, R 

2/P, L, R 

2/P, L, R 

FGC classification 

B 

B 

A 

B 

A 

Phone 

(206) 681 -8004 

(206)881-8004 

(201) 512-360$ 

(303) 442-4333 

(303) 442-4333 

Toll-free phone 

(800) 336-1233 

(BOO) 386-1233 

(000) 321-2492 

(800) 392-2983 

(BOO) 392-2983 

On-Ei neaddress 

http: //www.adic.com 

http: // www.adic.com 

N/A 

http://www.eKabyte.com 

http: //www.exabyto.com 

Inquiry number 

1063 

1064 

1065 

1066 

1067 

[^y^BYTEBpsr ^ = yes; 

Warranty: P = 

parts: L = labor; 

***** Outstanding * * * * Very Good * * * Good 

N/A = not applicable. 

F = freight to repair center: R - return to customer. ** Fair 

* Poem 
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Hewlett-Packard Co. 

Micro Design 

Overland Data, Inc. |H7fl 

QualstarCorfh 

Quantum Corp, 

Seagate 

Storage Solutions, 

Su restore 12 OOOe 

International 

DU Library Xpress/^® 

TLS-4220 

DLT 2500XT 

Technology 

Inc 


SCSI Express 2000DC 

LXB 2210 Base Module 



4586 NF 

DATs- ray 32 

$3510 

$3595 

$10,995 

N/A 

$4995 

$2471 

$6995 

$3510 

$3595 

$15,495 

$12,500 

$4995 

$2471 

$9995 

**** 

**** 

***** 

***★ 


Aft* 

A** 

Hewlett-Packard 

Hewlett-Packard 

Quantum 

Exabyte 

Guanlum 

Seagate/M KE 

Hewlett-Packard, 







Wang-DAT 

1/1/1 

1/1/1 

2/16/2 

2/2/2 

1/1/1 

1/1/1 

3/5/5 

6/6/6 

1/1/1 

1/8/1 

2/2/2 

5/5/5 

1/1/1 

1/1/1 

N/A 

N/A 

Optional 

Optional 

N/A 

N/A 

N/A 

6-5 X 1 Q.63x 5.28 

198 x356 x 139mm 

1 © x 23 x 6 

13x21.3x31.8 

16.3x10,5x11.8 

5,7x8x 3,2 

6.625x10^x17 

11 

13 

70 

70 

35 

9 

20 

DDS-1 &DDS-2 

DDS-DC and DGL2 

Dll 

Helical scan 

Serial serpentine 

Helical scan 

Helical scan 

(tape-dependent) 







30/90-meter’ 

30 to 40 

45 

90 

68 

3010 40 (90- to 

45 

40/120-meter 





1 20-meter tape) 


1020 

1536 

2500 to 3000 

1000 

2500 

800 

17,408 

60,90, 120 

6Q r 90,120 

540 

160 

1S2S 

90 r 120 

90,120 

1 

1 

2 

1 

2 

1 

1 

5737 

5737 

N/A 

1331 

N/A 

4000 

5737 

35.000/30 

40,000/30 

280.000/100 

500,000/100 

500,000/100 

100,000/20 

200,000/12 

<1 xIO 15 

<1 xIO 15 

<1 x 10 17 

<1 *10 17 

1 xIO 17 

<1 xlQ 15 

<1 *10 1B 

6 

6 

10 

2Q 2 

5 

12 

5 

8/48 

8/48 

30/300 

14/280 

30/150 

32/364 

6/40 

4/24 

2.6/16 

15/150 

7/154 

15/75 

16/192 

4/20 

$146.25 

$224.69 

$103,30 

$81.17 

$66.60 

$12.87 

$499.75 

2 

1 

2 

4 

12 

4 

20 

2B00 per 4-mm tape 

2790 per 4-mm tape 

128 tracks per 

1638 per 8-mm tape 

256 per 

2804 per 

N/A 



half-inch tape 


half-inch tape 

4-mm tape 



Optional 

✓ 


*4 

Optional 


1 

2 

2 

3 

1/ 

2 

2 



i/ 


if 



1 

1 

2 to 3 per base module 

Number of drives 

1 

2 

3 to 5 




installed plus 1 




✓ 

✓ 

✓ 




Software-dependent 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


«4 


✓ 

✓ 

if 


i4 

|4 

✓ 

✓ 

if 

✓ 

✓ 



✓ 


✓ 

✓ 

*4 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

i4 


N/A 

N/A 

Sun Solans. HP-UX. 

All Unix, 

N/A 

N/A 

N/A 



AiXJRIX 

VMS 




✓ 

✓ 


|4 

✓ 

*4 

✓ 

✓ 

|4 

✓ 


*4 

if 

✓ 

✓ 

if 

✓ 

✓ 

✓ 

i4 

✓ 

✓ 

if 

✓ 

*4 


|4 

|4 

✓ 

if 

if 

N/A 


*4 

if 

✓ 

✓ 

✓ 

N/A 


if 

✓ 

i4 

✓ 

✓ 

if 

if 

*4 

i4 

*4 

✓ 

✓ 

if 

i4 

✓ 

*4 

|4 

if 

if 

✓ 

f 

*4 


»4 

i/ 

✓ 



*4 


✓ 

✓ 

if 

✓ 

IBMADSM 

%4 


1/P,UF,R 

1/P.LR 

2 {on-aile)/P, L, F, R 

2/P, L R 

2/P, l_ R 

2/P, L, R 

3/P, U R 

B 

B 

A 

A 

B 

B 

B 

Contact local HP dealer (407) 677-6333 

(619) 571 5555 

(818) 592-0061 

N/A 

(714) 641-1230 

(203) 325-0035 

(300) 043-4772 

(800) 228-0891 

(800) 729-6725 

(800)468-0680 

(800) 624-5545 

(800) 626-6637 

(800) 745-5500 

http : //www.hp.com 

http: //www.microdes.com http; //www nvHand ram 

http://www.qualstar.cofn http://www.qrrtm.com http;/Asw.scaqato.oom 

i http.7/www^si-usacom 

1068 

1069 

1070 

1071 

1072 

1073 

1074 

1 Subsystem can directly attach to network server by using NLM, YAP, or server process, with 

7 Plus two fixed cartridge locations. 


driver Software mnning under server OS and disk physically connected to server. 
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Microsoft’s 
Suite Victory 


here’s no question who sells 
the most office applications 
and suites. Microsoft’s Office 
95/Office Professional won 
that contest long ago* leaving Lotus’s 
SmartSuite 96 and Corel’s new Word¬ 
Perfect Suite/Office Professional to fight 
for a distant second place. However, is 
Office 95 your best choice? Virtually 
every new Windows computer today 
comes with one of these three suites 
installed* so for most people, the choice 
is automatic—they use what they have. 
But inexpensive upgrade pricing makes 
each package affordable to virtually every 
business user. 

To help sort out the contenders, NSTL 
and BYTE examined the latest versions of 
all three suites, NSTL tested the Microsoft 
and Lotus suites* and BYTE put the Corel 
suite through its paces. 

We are deliberately ignoring entry- 
level suites, such as ClarisWorks, which 
are aimed primarily at home and first- 
time users. Also, we don’t cover every 
application in the three suites, concen¬ 
trating on word processors, spreadsheets, 
and, to a lesser extent, personal infor¬ 
mation managers (PIMs), 

Corel’s New Contender 

As the newest 32-bit kid on the block, the 
Corel WordPerfect Suite has been the 
object of considerable curiosity. The 
ap plicatio n s are v e ry go od, i nteg rati o n is 
reasonably good, and users will applaud 
new owner Corel’s decision ro reinstate 
free telephone support, (Well, the phone 
call to Utah isn’t free anymore, but the 
capable help is.) This may not be the 
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best suite, but it’s technically interesting. 
It also offers the greatest variety of appli¬ 
cations and extras. 

In our tests, it became apparent that 
Corel uses more shared code, more con¬ 
sistently, than either Office or SmartSuite. 
Shared spelling checkers are common¬ 
place; shared thesauri are much less so. 


BYTE 

BEST 

OFFICE 

SUITES 


Microsoft Office Professional 

offers a world-class set of productivity 
applications, nosing out its two 
competitors. Its cross-application 
functions are excellent. 

We tested the basic suite, which has 
no database product in it. The upgraded 
version, Corel Office Professional, 
includes Borland’s Paradox DBMS. It 
should be available by the time you read 
this article. 

The latest WordPerfect is as good as a 
word processor gets. It will do virtually 
everything the other two can and some 
things they cannot. For example, when 
your mouse cursor is on a paragraph or 
a table cell, a little box icon {called a 
HotSpot) appears on the edge of the area. 
Clicking on it selects that object and 
brings up a menu of possible actions. This 
proves considerably faster and less dis¬ 
tracting than going to the menu or tool¬ 
bar. Also* WordPerfect’s Reveal Codes 
mode has no peer for sorting out for¬ 
matting problems. 


Office 95 loses some battles 
but wins the war against 
Corel WordPerfect Suite 
and Lotus SmartSuite 96. 
By David Seachrist 
and Russell Kay 


WordPerfect Suite is a highly Internet/ 
intranet-aware package. It can publish 
directly to Hypertext Markup Language 
(HTML) and Standard Generalized 
Markup Language (SGML), and it can 
read and view those formats directly. It 
comes with Netscape 2,01 and AT&T’s 
WorldNet service. While they install sep¬ 
arately, they are immediately accessible 
from within WordPerfect, Quattro Pro, 
and Presentations, 

Instead of a separate toolbar, the appli¬ 
cation manager integrates into the Win¬ 
dows 95 taskbar. Overall, we found the 
suite consistent and easy to use, but it’s 
evident that the major applications all 
originated as separate products. Unlike 
Microsoft’s suite, where Word and Excel 
are comparable in terms of development, 
WordPerfect is clearly more mature and 
polished than the other components in 
its suite. For example* with WordPerfect, 
it’s possible to rotate text inside a box, 
something you can’t do in Word. How¬ 
ever, Quattro Pro can’t rotate a column 
header within a cell, while Excel can. 
While Quattro Pro has been enhanced, 
it’s not quite up to its competitors. 

File management is consistent from 
application to application, but it’s less 
convenient than in PerfectOffice 6.1, It 
requires considerably more mouse action 
than we prefer. WordPerfect now sup¬ 
ports e-mail routing and revision options 
suitable for group projects. It works 
well enough, but Word and WordPro 
are better. 

WordPerfect Suite’s schizophrenia 
about PIMs isn’t so sweet, however. Star¬ 
fish Software’s handy Sidekick 95 is the 

















Word has been a leader in 
WYSIWYG displays. 


Excel continues to set the standard against which all other 
spreadsheets are compared for features, functionality, and 
ease of use. ^ 


W Microsoft Word Letter to Paul C re service dor 
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Deal* Paul i 

I am happy to inform you that your request for samples 1 
are sending you a package tomorrow. Thank you for filling < 
week and returning it promptly. 

I think you will be pleased to see the steps we have mad 
and service over the past year. Specifically some areas of impt-l 
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PowerPoint, the basis for many 
on-screen slide presentations, has a 
slide-sorter mode that shows multiple 
pages in the same window. 


Schedule-!- handles * 
personal calendars and 
group scheduling. 


The Office Shortcut Bar is highly configurable on any edge of the screen or as 
a floating palette. You can switch between several toolbars, customize any of 
them, and set the Shortcut Bar to auto-hide, which is useful for smaller screens. 


A strong set of applications helps Office continue to dominate its category. 


basic stand-alone PIM. Unfortunately, 
Corel made no attempt to tie it into the 
suite, which has its own address-book 
module. To complicate things further, 
Corel Office Professional will include yet 
another PIM, Novell’s InfoCentral, for a 
total of three. 

Of course, not everything was “per¬ 
fect.” When we repeated setup to install 
an application that was omitted the first 
time, the setup program didn’t remem¬ 
ber which components and options we 
had selected previously. Thus, we had to 
think our way carefully through the entire 
process to avoid uninstalling something 
we wanted to keep. When we reran set¬ 
up another time to check disk-space 
requirements, the program kept telling 


us to close down a running application— 
an unnamed PerfectScript macro. How¬ 
ever, every time we closed it down, the 
setup program started it up again and 
then complained. Finally, while writing 
this review with WordPerfect, we created 
a table of features and went to save it as a 
Quattro Pro spreadsheet. Guess what: 
Our only options were previous ver¬ 
sions of Quattro. 

Corel’s suite includes some useful 
extras. It comes with Starfish’s Dash¬ 
board 3.0 and Novell's Envoy electronic- 
document system. The QuickTasks icon 
brings up an organized list (which you can 
modify and add to) of common tasks, 
such as writing a letter, calculating a 
loan amortization, or creating a num¬ 


bered list. Quick View Plus from Inso inte¬ 
grates nicely with Norton Navigator and 
Windows 95 Explorer as well as Word¬ 
Perfect Suite, considerably expanding the 
number of file types you can view with a 
mouse-click. 

CorelFlow, a full-featured charting 
program, is included on the CD, though 
its installation requires another step. 
Finally, as we’ve come to expect in any 
Corel package, there are loads of art clips 
and 150 TrueType fonts. (See the features 
table on page 115 for a more detailed list 
of components.) 

Lotus’s SmartSuite 96 

From a company that’s staked its future 
on a groupware product, Notes, you’d 
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expect a desktop application suite that 
encourages collaboration, and Lotus's 
suite does deliver exceptional ream func¬ 
tionality* Although the product's name is 
SmartSuite .96, the version we tested lacks 
a 32-bit spreadsheet and PIM/group sched¬ 
uler applications. Long-overdue replace¬ 
ments for lx>tns Organizer and Lotus 1-2-3 
are due this summer. 

The coexisting old/new applications in 
SmartSuite 96 illustrate Lotus's progress 
in revamping the user interface. In its 32- 
hit applications, you can select formatting 
options for data, text, and graphical 
objects via a floating property di alog box, 
the InfoBox, NSTL usability testers liked 
the InfoBox because it lets you preview 
property changes on-screen. Also, NSTL 
found thatSmartCenter's simple and intu- 


Office Suites 


itive file-cabinet metaphor made it easy to 
learn file management tasks. 

However, the real benefits of the newer 
Lotus applications, which are sorely missed 
in the older ones, are the new productiv¬ 
ity tools: a common menu structure, a nat¬ 
ural-language-based help system, Internet 
features, and collaborative-computing 
enhancements. 

Team Mail is SmartSuite’s tie-in to e- 
mail systems. It allows sending files or por¬ 
tions of files from within WordPro, Free¬ 
lance Graphics, and Approach, The ease 
of use varies by task. 

Testers found that the TeamReview fea¬ 
tures in WordPro made it easier to use than 
Word for electronic-document routing, 
WordPro’s versioning feature, which 
allows you to maintain successive versions 


of a document within a single file, makes 
this perhaps the best choice if you need 
audit trails. 

WordPro and Freelance Graphics allow 
opening and saving HTML files on a Web 
server out of the box. In addition, Word¬ 
Pro can open and save document files to 
an FTP server, SmartSuite 96 comes with 
Sc teen Cam, which allows you to record 
screen shows of computer operations. This 
is a great tool for support personnel to 
teach users how to per form software tasks 
by example. 

Microsoft Office 
Professional 

The maturity shows in this impressive set 
of applications. Office is now in its fourth 
generation (it started w r ith version 3,0), and 


OFFICE PRODUCTIVITY SUITES 


BEST OVERALL 
Microsoft Office Professional 

This package does just about everything 
well. It's fast, and its powerful component 
applications are well integrated in a way 
that's transparent to users. 



PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

USABILITY 

OVERALL VALUE 

Microsoft Office Professional and Bookshelf 

$599 






Lotus SmartSuite 96 Edition 

$399 

★ * ★ 

*** 




Corel WordPerfect Suite 7 for Windows 95 

$395^ 

$595 


**** 

*** 


**** 


Outstanding **** Vary Good *++Good Fair it Poor 


Overall performance 


Cord WorifPerfftct Smite 7 
Lotus SmartSuile 96 
Microsoft Office Professional 



I iI 1 I I I I I I I r 


PERFORMANCE 


All tests were conducted on a Dell Dimension X PS PI 33c with 
16 MB of RAM. The compound document contained tables and 
charts linked to a spreadsheet. The Corel suite took considerably 
longer to update links or access the finked program when it wasn’t 
already loaded. The Lotus applications took longer to load 


documents of all types and to access links, at least In part because 
of the 16-bit components. Additional tests indicated that extra RAM 
sped up many of these operations. We expect that Corel can and 
will do more performance tuning that will significantly improve 
WordPerfect Suite's performance. 



Access OLE-linked program 


- B Program open 
Program dosed 




Print and return control 


~ H Mail merge 
- letter 





Mkrosott Lotus Corel 

Office Professional SmartSuite WordPerfect Suite 7 


Microsoft Lotus Corel 

Office Professional SmartSuite 96 WordPerfect Suite 7 


Microsoft Lotus Cord 

Office Professional Smarts rite WordPerfect Suite 7 
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Microsoft has been diligent about refining 
it and adding impressive functions. The 
individual applications are first-rate and 
well integrated with common dialog 
boxes, menus, icons, and toolbars. Perhaps 
nothing better exemplifies Office’s suite- 
ness than the Binder. 

Although this is perhaps the least- 
known feature of Office, it’s one of the 
most productivity-oriented, because it lets 
you combine parts of documents from a 
variety of sources and applications into a 
single object, a new data type. OLE 2.0 
automation in all three suites lets you 
incorporate into a single document objects 
that are created with different applications 
and maintain these as live links that reflect 
any updating from one application to 
another. The Binder may be Office’s best- 
kept secret. 

Office is a terrific tool for handling com¬ 
pound documents (see the Tech Focus on 
page 116 for more details). Our testers 
appreciated Office’s flexibility in manag¬ 
ing and accessing documents once they 
learned how to use the Shortcut Bar to cre¬ 
ate new documents by category and the 
File Binder to electronically paper-clip 
together related pages from different 
files created by different applications. 
Testers noted that with the start-a-new- 
document button, you don’t need to know 
which application you need, only the type 
of document. 

All the Office components are 32-bit 
applications, primarily ports of the last 16- 
bit versions for Windows 3.1, but with sub¬ 
tle enhancements. For example, as with 
the other suites, checking spelling need no 
longer be a separate editing process. In real 
time as you type, Word places wavy red 
lines under words that aren’t in its shared 
spcllingdictionary. A right mouse-click on 
a marked word provides a list of suggested 
alternates. 

Microsoft keeps fine-tuning little things. 
If you type a numeral and a period at the 
beginning of a paragraph. Word’s Auto- 
Format guesses that you’re creating a num¬ 
bered list and automatically inserts the 
next number in the sequence when you 
start the next paragraph. 

When you’re entering a column of val¬ 
ue labels in a spreadsheet. Excel suggests 
new entries based on previous values in the 
column. Type Northern division in a col¬ 
umn, and the next time you type n in that 
column, Excel automatically suggests 
Northern division to complete that cell. If 
you don’t want to take that suggestion, it 
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LOTUS 

MICROSOFT 

COREL 


SMARTSUITE 96 

OFFICE 

WORDPERFECT 



PROFESSIONAL 

SUITE 

Version 

None listed 

95.b 

7.0.0 

Word processor 

WordPro 96 

Word 7.0 

WordPerfect 7 

Spreadsheet 

1-2-3 release 5 (16-bit) 

Excel 70 

Quattro Pro 7 

Graphics 

FreeLance96 

PowerPoint 7.0 

Presentations 7, 
CorelFlow 3 

Database 

Approach 96 

Access 7.0 

Paradox 7 (COP) 

PIM 

Organizer 2.1 (16-bit) 

Schedule+ 

Sidekick 95, 

InfoCentral 7 (COP) 

Application manager 

SmartCenter 

Office Shortcut Bar 

Desktop 

Application Direc¬ 




tor. 

Dashboard 3.0 

Shortcuts, cross¬ 

SmartMasters 

Binder 

QuickTasks, 

application integrators 



QuickConnect 

On-line service, Web browser 

Global Network Navigator 

MSN, Internet 

AT4T WorldNet, 


Explorer 2.0 

Netscape 

Navigator 2.01 


Workgroup features 

TeamReview, Teanv 

Routing, Word, 

WP revisions 


Consolidate, TeamSecurity 

and Excel revisions 


Group scheduling 

Optional add-in 

Schedule+ 

GroupWise client 
(COP) 

Macro language 

LotusScript 

Visual Basic for 
Applications, Word Basic 

Perfect Script 

Electronic publishing 

Acrobat reader, HTML 

HTML 

Envoy 7, HTML 

SDK included? 



COP 

Current version for which 

Win 95. Win 3.1, OS/2 

Win 95, Win NT 3.51, 

Win 95, 

OS platforms (compatible version) 

(Mac-NoDB) 

(Win 3.1-V6) 

Hard disk space 

74/150 MB 

40/126 MB 

89/360+MB 

(minimum/maximum installation) 

RAM (minimum/recommended) 

8/12 MB 

8 (12 for Access)/16 MB 

8/16MB 

APPLICATION MANAGER ENHANCEMENTS 



Add programs, folders, and 

✓ 

✓ 

✓ 

documents to application manager 
Access Web URL from 

✓ 


✓ 

application manager 

Fa application manager to top, 

T,B 

✓ 

B 

bottom, or sides of screen 

Hide toolbar when not in use 

✓ 

✓ 

✓ 

WORD PROCESSOR ENHANCEMENTS 



Formats as you type 

FC 

✓ 

✓ 

Find and replace with proper verb form 


✓ 

✓ 

Edit and check spelling simultaneously 

✓ 

✓ 

✓ 

Document section tab dividers 

✓ 



SPREADSHEET ENHANCEMENTS 



Graph by map 

✓ 

✓ 

✓ 

Point-and-click temporary calculations 


✓ 


Automatic cell completion based 
on previous column values 

Multiple page display in print preview 

✓ 

✓ 


Automatic list filtering 


✓ 


Access database forms and reports 

✓ 

✓ 

N/A 

DATABASE ENHANCEMENTS 




Database design assistant 

✓ 

✓ 

N/A 

Query assistant 

✓ 

✓ 

N/A 

Report assistant 

✓ 

✓ 

N/A 

Data normalizing assistant 


✓ 

N/A 

Performance analysis assistant 

SI 

✓ 

N/A 

Point-and-click break out of 

✓ 


N/A 


summary data into detail 

N/A=Not included in package tested; SI=Smart-indexing technology; V6=Version 6.1, COP=in Corel Office Professional; 
NoDB=No database module; FOFormat Check looks for some formatting errors; ✓= yes 
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PRODUCT INFORMATION 


Cord WordPerfect Suite 7 
$395/$449 (CD/CD plus disk); 
upgrade, $129/$ 179 
Corel Office Professional 7 
CO only, $695; upgrade, $249 
Corel Corp, 

Orem, lil 
(801)765-4010 
fax: (801)222-4379 
http -Jfw w w.coret.co m 
Circle 1077 on Inquiry Card. 


Office Professional 
$599; competitive upgrade, $349; 
version upgrade, $309 
Microsoft Corp. 

Redmond, WA 
{206)8B2-8D80 
fax:(206)936-7329 
http ://w w w, m icrosoft.com 
Circle 1078 on Inquiry Card, 


SmartSuite 96 
$199; upgrade, $149 
Lotus Development Corp. 
Cambridge, MA 
(800)343-5414 
(G17)693-0253 
fax: (617) 693-0968 
http://www.iotus.com 
Circle 1079 on Inquiry Card. 


vanishes when you type the next letter. 

As a tool for collaborative projects. 
Office is useful, though not up to the Lotus 
standard. Specifically, Word’s options for 
routing a document for review aren’t as 
complete or centralized as WordPro’s. 

Office Professional comes with Mi¬ 
crosoft Bookshelf on a second CD-ROM. 
Bookshelf contains a full dictionary and 
other reference works. The dictionary is 
integrated into Word, so you can look up 
definitions of words by right-mouse-click¬ 
ing on them in Word and choosing the 
Define option. The package also has an 
image-manipulation program that sup¬ 
ports TWA IN-compatible scanners. 

Decisions, Decisions 

If we were creating an ideal suite, with the 
abi lity to choose any components, it might 


look like this: WordPerfect, QuickTasks, 
and Sidekick from Corel; Excel, Power¬ 
Point, Access, WordBasic, and the Office 
Toolbar from Microsoft; the Team features 
from Lotus; Adobe’s Acrobat; Norton 
Navigator’s File Manager; and Netscape 
Navigator 2.x. However, that’s notan 
option in the real world—not yer, anyway 


So if wc have to choose one suite, which 
will it be? Right now, for wide adoption, 
we’d settle on Microsoft’s Office Profes¬ 
sional, or Office 95 for users who don’t 
need Access. 

SmartSuite %’s current 16-bit applica¬ 
tions downgrade its usability, perfor¬ 
mance, and versatility slightly. When the 
next release of SmartSuite appears, its 32- 
hit applications, mu hi platform and work¬ 
group capabilities, and tighter integration 
with Notes will make it a front-runner 
for many organizations. 

WordPerfect Suite was very close to 
the others, but its spreadsheet didn’t match 
Excel’s abilities, and we don’t yet know 
how well Corel will integrate Paradox, 
which is still a third-party product. None¬ 
theless, one of us still prefers WordPerfect 
over Word and for personal use opts for 
the Corel suite. 

The bottom line: You can’t go too far 
wrong with any of these office suites. 
They’re all excellent products, and they 
keep getting better (if bigger) with each 
release. El 


Da vid Seachrist has tested business software for 
NSTL for nearly a decade, primarily in the areas 
of desktop publishing and graphics. You can 
reach him on the Internet at tiseachrist 
@ prod igy.com or on BIX at edltors@bix.com. 
Russell Kay is a technical editor on BYTE’s 
review staff. You can reach him at russellk(5>bix 
.com. 

Evaluations in this report represent the judg¬ 
ment of BYfE editors, based in part on exten¬ 
sive tests conducted by NSTL, Inc., ns docu¬ 
mented in a recent issue of its monthly 
So It ware Digest covering the Microsoft and 
Lotus suites. To buy a copy of that report, with 
its own evaluations and data, contact NSTL 
at 625 Ridge Pike. Consholmcken, PA 19428; 
(610) 941 -9600; fax (610) 941 -9950; on the 
internet , editors^ nstl.com. For a subscrip¬ 
tion, call (800) 257-9402 . BYTE Magazine and 
NSTL are Ixtth operating units of The McGraw- 
Hill Companies. 


TECH FOCUS 


OLE 2.0 



Containing the Compound Document 

In a sense, computer users have always had compound documents incorporating text graph¬ 
ics. tables, and spreadsheet data. However, we assembled the elements manually, and often, 
for convenience, grouped similar data 
pages or graphics instead of putting 
them where they logically belonged 
on the page. Today's powerful inte¬ 
grated suites use OLE 2.0 to allow this 
more appropriate mixing of elements 
that you can print in place on cofor 
laser printers or publish to Web pages 
or CD-ROMs. 

in Microsoft Office Professional, 
a new OLE extension called the Docu¬ 
ment Objects interface (DocObjects) 
allows two applications to be com¬ 
pletely active at the same time. In pre¬ 
vious versions of the product, when 
you used OLE to do an edit in place— 
an Excel spreadsheet that's embed¬ 
ded in a Word document, fur example—the active object was in complete control; when you 
switched applications, the menu bar changed. However, with DocObjects, the two applications 
share the same menu bar. 

DocObjects is based on a model in which an intelligent “frame" serves as a container for 
one or more documents, WordMail is an example of DocObjects in action. When you create 
a WordMail message, the header "belongs" to Mail white Word handles the text entry and 
editing. Pick the Edit, View, or Format menus, and you're issuing commands to Word. Pick 
File or Compose, and you're instructing Mail, The entire process is seamless to the user. 

Another example is Microsoft Office's Binder, which is essentially a new file type: a con¬ 
tainer application, or frame, for a compound document One of the simple but elegant options 
it allows is the ability to print a compound document numbered sequentially across all pages, 
regardless of whether Excel, PowerPoin t or Word crea ted any given page. 

Overtime, new container-type applications will appear. Indeed, today's typical Web 
browser is close to being a container application, with graphics, frames, fables, text, and even 
sound and video all working together. 


A document can contain text, links to 
graphics, spreadsheets, and other objects. 
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JavaScript 

Adventures 


Netscape’s interpreted 
scripting language remains a 
frustrating work in progress. 
ByRexBaldazo 


Editor’s note: Jon Udell is working 
on a special assignment this month 
(see “Your Business Needs the Web“ 
on page 68). He will resume writing 
this column next month. 


r the BYTE Site, navigation is 
always on our minds. As our 
article archive gets larger, be¬ 
ing able to help people browse 
or do research becomes more important. 
On the other hand, we have to make sure 
that any navigation tools we add won’t 
undo the entire site. 

I was thinking about these issues re¬ 
cently, and an epiphany hit: Why not 
build a small navigation window using 
Netscape’s JavaScript ? 

The reasons to explore JavaScript were 
obvious. Besides the potential of pro¬ 
ducing a navigation tool, I might uncov¬ 
er traps and pitfalls that 1 could apply to 
other JavaScript development projects. 
But I found no shortage of pitfalls: As 
1 learned how to program in JavaScript, 
I also discovered its limitations and the 
disappointing state of Netscape’s docu¬ 
mentation for the language. 

Not Another lava 

While Java and JavaScript are related, it’s 
a distant relationship. Java is a compiled 
and strongly typed general-purpose lan¬ 
guage, while JavaScript is an interpreted 
and specific-purpose scripting language. 
JavaScript’s designers aimed its features 
directly at manipulating Web pages and 
at interacting with the user. 

By the time you read this, Netscape 
Navigator 3.0 will be available. But I’m 
experimenting in 2.0, and, for the most 
part, these scripts should work in 3.0. 

One of the nicer navigating ideas Jon 



Udell has come up with is the notion of 
a tabbed menu line (for an example, see 
our editorial calendar at http://www.byte 
.com/admin/edit96.htm). So, 1 began 
my grand JavaScript adventure by emu¬ 
lating that look in a month-picker (see the 
screen below). My plan was to eventual¬ 
ly move the picker to a separate frame 
so that when you clicked on a month, it 
would update the other frame with the 
selected issue. But first I wanted to work 
in a single window. 

The Hypertext Markup Language 


(HTML) page for the month-picker is 
http://www.byte.com/js_menu.htm. But 
you can’t run the script from our server— 
you’ll need to copy it elsewhere to play 
with it. More on that later. 

Every time you load this page, the ini¬ 
tial i f statement checks to see if Navi¬ 
gator has passed along parameters in the 
search uniform resource locator (URL). 
The browser creates the search object if 
the URL is a query, such as http://www 
.byte.com/js_mcnu.htm?6. But the page 
itself creates these URLs in the first place. 

continued 


LocatiocB http://127.0.0.1 /|$_menu.htm?6 
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Emulate the tabbed menu line (above) in JavaScript (below), 
and you'll uncover technical flaws. 


The PrintMonthArray Function 

function PrintMonthArrayC) | 
doc = self.document; 
doc.write("<PRE> "); 
var path = location.pathname.substring 
(1.location.pathname.length) ; 
for(var i=l; i<=12; i++) I 
if (CurrentMonth == i) I 
doc.write(MonthArray[i ] . text + " " ) ; 1 
el se I 

doc.writer<a href-X"- + path + "?" + i + "\")>" + 
MonthArray[i ].text + ”</a>" + " * ): I 

1 

doc.writeln("</PRE>") ; 

I 
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Web Project JavaScript Adventures 
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The BYTECompass offers two frames: The single button opens and 
doses the window; the larger frame points to search results. 


The PrintMonthArray function (see 
the listing on page 117) makes an <h ref > 
tag for each month except the one that’s 
currently selected. The <href>s are cir¬ 
cular references back to thejs_menu.htm 
page. The search object passes a number 
identifying which month you clicked. 
The browser redraws and reinterprets the 
page when you cl ick on a month, and thus 
updates the currently selected month. 

This discussion has probably raised 
two questions in your mind. First, why 
all this coding gymnastics to do what 
seems to be a simple window-redraw pro¬ 
cedure? Second, why won’t this action 
work from The BYTE Site? The answers 
to both questions rest squarely on the 
shoulders of Microsoft and Netscape, 

JavaScript’s documentation describes 
a document.clearC ) method thatl 
should have been able to use to clear a 
document. Then I would have used two 
other built-in methods, document 
.writeO and document. wri telnC.), 
to redraw the document. That would 
have been easier, and more direct, than 
using the search-object contortion. 

Unfortunately, 1 haven’t been able to 
get document, cl ear(} to work as ad¬ 
vertised on Navigator 2.0,2.01, or 2.02 
on either Windows NT or the Mac OS. 
I’ve also tried with the Atlas preview on 
NT. I haven’t had a chance to experiment 
with JavaScript on Microsoft internet 
Explorer 3.0, but it will be interesting to 
see if Microsoft can get it to work right. 

This page doesn’t work on The BYTE 
Site, but it works just fine on most of the 
servers that I’ve tried—WebStar (both 
the Macintosh and the Windows 95/NT 
versions), Netscape’s FastTrack server, 
and even the little Web server that comes 
with Microsoft FrontPage. However, 
when I moved it over to The BYTE Site, 
which is powered by Microsoft’s Inter- 
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net Information Server, l kept getting er¬ 
rors. Depending on the security config¬ 
uration of IIS, I got either a 403 (execute 
permission denied) or a 404 (not found) 
error. It’s clear that IIS is trying to actu¬ 
ally execute the HTML page. 

According to Microsoft, the Internet 
specification on howto deal with queries 
is open to interpretation. Most vendors 
have settled on a common practice, while 
M icrosofttook its own approach. That’s 
why my script worked on most other 
servers but failed on Microsoft IIS. But 
bowing to the pressures of the market, 
version 2,0 of IIS will adhere to i ndustry 


B00KN0TE 


CGI 

Programming 
on the World 
Wide Web 

$29.95 
by Shishrr 
Gundavaram 
O'Reilly & 

Associates, Inc, (http://www.ora.eom/l 

Good coverage of an arcane but terribly 
useful art. Full of excellent examples. 


T00LWATCH 


Open Transport 1.1 

(free with System 7.5 update 2) 

Apple Computer, Irte. 
http: // www.info.apple.com/ 

Finally, a stable and PowerPC-native 
Macintosh Open Transport networking 
component, it has vastly improved the 
performance of our Apple Workgroup 
Server 6150/66, and it works just fine 
with our NT DHCP host 


practice. The next version of IIS will 
ship with NT 4.0, so it may not be avail¬ 
able w hen this article sees print, although 
you may be able to download a beta ver¬ 
sion from Microsoft’s Web site. 

One last point before we leave this 
script. You will notice that I use a little 
MakeArrayfu notion to create an array of 
objects. Navigator 3.0 provides a true 
array object, but for backward compati¬ 
bility I’m using the older method. 

Building a Compass 

Having my client-side script fail to exe¬ 
cute on the Microsoft US server unnerved 
me. But I had gained enough confidence 
i n JavaScript to create the BYTECompass. 

For this pro ject, l decided I’d go %vhole 
bog, complete with frames and floating 
windows. The BYTECompass itself is a 
floating wi ndow that allows you to either 
browse articles by issue or run a search of 
BYTE’s article archive. You can try out the 
BYTECompass by visiting http://www 
.byte.com/bytejs.htm. 

When you point your browser at this 
file, the main window' of your browser 
divides into two frames {see the screen 
above). The upper frame, w hich I call the 
menu frame , has a single button that you 
use to open or dose the BYTECompass 
window. The lower frame points initial¬ 
ly at the normal BYTE Site home page. 
As you select items in the BYTECom¬ 
pass, this lower frame points to the select¬ 
ed issue or search result. Thus, 1 call it the 
art frame , short for article frame. 

This little navigation aid fulfills my 
main goal because it doesn’t require any 
reworking of the existing BYTE Site. It’s 
a totally transparent add-on for those 
who have a JavaScript-capable browser 

The byte_ js.htni page has the func¬ 
tions to open and close the BYTECompass 
window. This page also has the code 
that draws the button in the menu frame. 
The frameset in byte_js.htm (see the list¬ 
ing “Main Frameset”on page 120) points 
the menu frame to a document called 
blank.htm. That page is essentially an 
empty HTML page, except for a single 
JavaScript statement invoking the Call- 
Back function in the parent document. 

The Ca 11 Back function could actual¬ 
ly reside in the blank.htm document, 
but it’s in the byte_js.htm document for 
historical reasons. I had tried to create a 
function using built-in methods, such 
as d o c Lime n t. c 1 ea r, that would draw on 
the blank document defined by blank 


















































Who do you trust with the transmission 
in your Teutonic sports coupe? 

An expert mechanic or Ed from the corner Gulf station. 
Your gall bladder? 

A surgeon or some guy fresh from medical school. 
Hmm. Tough choice. 

Now imagine you're a business trying to cope in today's 
"ever-so-wired" world. Sure, you know the problems and 
opportunities. But which IT products offer the best 
solutions is Greek to you. 

Once again, an expert is called for. 

So you get him in your office [he works for you, after 
all] and say, "Hey, this convergence of computing and 
communications thing is driving me nuts. You're the 
technology expert, find me some answers." 

And he comes back a month or so later with all the 
right solutions and products. And you say, "How did 
you do that so fast?" 

And the expert says, "BYTE." 

And you wonder how much he knows about transmissions. 

V 



Nearly one million computing experts worldwide read BYTE magazine every month. Because only BYTE delivers the 
global coverage and technical insights that illuminate Information Technology from problem through solution. That 
makes us something of an authority on the subject. And you something of a genius when you advertise in BYTE. For 
more information, call John Griffin, VP/Publisher at 603.924.2663. Or contact us at http://www.byte.com 

The Global Authority for Computing Technology. 








Web Project 


Main Frameset 

Cframeset rows="10%,*" onUnl oad-"K1 1 1 Compass<): "> 
<frame src='7blank.htm" name="menu" scrolling="auto" 
margi nwi dth=8 margi nhei ght=8> 

<frame src“"http://www.byte.com/" name= , ’3rt" 
scroll ing="auto" marginwidth=0 marginheight=0> 
</frameset> 

The frameset points to an HTML page with a single JavaScript statement that 
invokes the callback function in the pa rent document. 


.htm. But as I mentioned earlier, docu¬ 
ment * c 1 e a r doesn't work as advertised, 
so 1 couldn’t get this to work properly. 

The answer was to use the history ob¬ 
ject. Each frame in a window has a his¬ 
tory object, which stores the URLs of all 
the pages that have been displayed in that 
frame. Using the hi story. go method, 
you can tell a frame which page in its 
history list to display. 

By using a value of zero as the argu¬ 
ment to h i sto ry. go, you tell the frame 
to reload the current document. In my 
case, reloading blank.htm into the menu 
frame causes the Ca 11 Back function to 
be called again. It can then check to see 
the status of the BYTECompass win¬ 
dow—and from that determine whether 
to print a “Show BYTECompass” or “Hide 
BYTECompass” label on the button. 

When you close the BYTECompass 
window, it notifies the parent document, 
which updates the Show/Hide button. 
The onUnlGad event is the trigger that 
tells the BYTECompass window that it’s 
been closed. 1 use the on Un 1 □ a d event to 
run the ImOead function (see the listing 
“The Self-Destruct Function” below). 

The onUnl oad event is one of the 
built-in events, and of course there’s a 
matching onload event. It’s important 
to realize that onLoad and onUnl oad 
are associated only with body and frame- 
set tags. In other words, you can’t have a 
table object that uses the event. Howev¬ 
er, it’s easy enough to have the body ob¬ 
ject use the onUnl oad event to perform 
some task for the table object. 

The I mDead function has a couple of 
statements to check whether certain ob¬ 
jects are non-nu II. There are two possibil¬ 
ities: You’ve either closed the BYTECom¬ 
pass window directly or moved the main 
browser window off the by te_ js. h tm page. 

I f the BYTECompass window has been 
dosed directly, it nulls out the handle to 
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itself (it appears as if the w i nd ow. c 1 □ s e C) 
method doesn’t do this automatically, 
so I included the code to do it in my func¬ 
tion), and it then uses the history object 
of the menu frame to force a reload. The 
menu frame then updates the menu but¬ 
ton with the correct label 

But if the user has moved off the byte 
_ js.htm page, the Kill CotTipa £ s function 
in byte_js.htm forces the BYTECompass 
window to close. As it closes, there’s an 
onUnl oad event that will, as in the pre¬ 
vious case, call the 1 mOead function. But 
iflmDeadrhen tries to manipulate objects 
in the parent window, they no longer exist 
and you’ll get error messages. Thus, the 
i f statements are protective —they make 
sure there are objects to manipulate be¬ 
fore trying to manipulate them. 

Tips and Tricks 

There are a couple of nifty tricks 1 stum¬ 
bled upon as l was playing with Java¬ 
Script. First, it can get difficult at times 
to figure out which built-in object you 
should be using, especially since there are 
so many aliases for so many objects. So, 
it’s useful to dump out the properties of 
an object and see what’s going on: 

var info: 
for (var 1 in obj J 
[i nf □ += i + " = 11 
+ objLi ] + "\r>"; i; 


1 apologize about all the semicolons— 
some of them are extraneous, but I just 
put them in to be safe. Anyway, this will 
iterate over an object and return a string 
with all the properties. I then use a little 
function window to print this as prefor¬ 
matted HTML to a trace window. 

The other trick is hidden frames. If you 
use a frameset such as <f rames et rows 
="10%. 90%. *">, the third and final 
frame will not actually be displayed on 
the browser. Itfs there—if you move your 
mouse over the bottom of the display 
window, it should turn into a double¬ 
headed arrow. This will let you grab the 
border and lift it so you can actually see 
the third frame. 

So why would you want a hidden 
frame? I’ve sometimes used this hidden 
frame as a way to attach code, such as 
my trace/debug functions, to a page. Then 
when the page finally works, I simply 
alter the frameset to remove the hidden 
page. You can also use th is as a way to pre¬ 
load graphics in the background. 

The more I’ve used JavaScript, the less 
enamored with it I’ve become, I spent 
several years as an Ada programmer; say 
what you will about the language, but if 
the Language Reference Manual (LRM) 
says that Ada behaves a certain way, then, 
by God, it always behaves that way. 

The same cannot he said of the Java¬ 
Script documentation from Netscape. 
Call me old-fashioned, bur I expect a 
vendor’s own documentation to at least 
be correct, and ideally complete as well. 
If you can’t get a feature like document 
. c 1 ea r O to work, then remove it from 
the documentation so people won’t try 
to use it. El 


For the past year ; technical editor Rex Bal- 
dazo has worked with BYTE's New Media 
group to help develop The BYTE Site. He re¬ 
cently moved to the reviews department. He 
can be reached at rbaldazo@blx.com. 


The Self-Destruct Function 

function ImDead() I 
1f (rootWi n. pa rent != null) I 
rootWin.pa rent.BYTECompass = null; 
if (rootWin.parent.menu 1= null) 

I rootWin.parent.menu.history.go(0); 

J; 

1 

The ImDead function in the BYTECompass uses a couple of statements to 
check for non-null objects. 
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Beyond Benchmarketing 

Finding the right benchmark test and interpreting the results 
isn't as straightforward as it seems. 

By Rich Grace 


ee, I get a Norton SI of 200 and 15,000 Dhrystones. 
Why are my Windows screen updates so slow?” 

If you’ve had this experience, you already know 
that computer benchmarking is an inexact science. 
But that doesn’t mean it’s worthless. You can potentially save 
thousands of dollars and hundreds of hours by basing a critical 
decision on properly inter¬ 
preted benchmark results. 

The trick is telling the differ¬ 
ence between benchmarking 
and benchmarketing. 

It’s not exactly unheard of 
for vendors to provide mis¬ 
leading or exaggerated 
benchmark results. Some¬ 
times it’s an honest mistake. 

In other cases, vendors delib¬ 
erately modify their products 
to fool popular benchmark 
tests. That’s why the key to 
interpreting benchmarks 
isn’t just to glance at the 
results. It’s not the results that 
really count—it’s how the 
tester obtained those results. 

You also have to under¬ 
stand what a particular 
benchmark is actually testing, 
and what things are beyond 
its ability to measure. It’s pre¬ 
cisely these tedious but cru¬ 
cial details that marketing 
managers leave out of their 
cheerful advertisements and 
sales sheets. By themselves, 
raw numbers miss the point 
and provide much less insight 
than many people think. 

But used correctly, benchmarks can help you make the right 
decisions when buying computer equipment. And they can help 
you fine-tune your system once you have it running. 

At their best, benchmark programs can provide the follow¬ 
ing information: 

• Realistic estimates of raw performance 

• Potential performance when running a mix of real-world 
applications 

• A specific subsystem’s contribution to overall performance 

• Whether a system will “break” or crash when processing 
heavy workloads 


• The performance of very large systems that would other¬ 
wise be impractical to test or predict. 

Compiler Tricks 

Benchmarking is an incredibly diverse field. You can download 
some benchmark programs from the Internet for free and run 

them on your PC in a few 
minutes, while others cost 
tens of thousands of dollars 
and require the efforts of an 
entire MIS department to 
run successfully. 

You can’t always judge a 
benchmark test by the slick¬ 
ness of its packaging. Some 
of the most important ones 
don’t come on a neatly 
shrink-wrapped, ready-to- 
run disk. For instance, to 
run the Standard Perfor¬ 
mance F.valuation Corpo¬ 
ration (SPEC) benchmarks 
or Neal Nelson’s Business 
Benchmark, you must com¬ 
pile a sprawling mass of 
source code into executable 
programs targeted for your 
computer. To some extent, 
therefore, these bench¬ 
marks test the efficiency of 
the compiler as well as the 
system. 

Benchmark programs 
supplied as source code are 
vulnerable to exploitation 
because optimizing compil¬ 
ers that extract every ounce 
of performance from a CPU can show blazing results that are out 
of line with real-world applications. For example, some vendors 
have accused Intel of exaggerating the performance of its micro¬ 
processors by compiling the SPEC92 programs with heavy opti¬ 
mizations. That’s one reason the new SPEC95 tests enforce tighter 
restrictions on compiler optimizations. When you’re evaluating 
the results of a benchmark that’s available in source code, be sure 
to find out if the compiler was typical of those used to build real 
applications on that platform, and ask how the code wits optimized. 

The SPEC benchmarks are a classic case of a widely known 
test that had to be scaled up in complexity and size to match the 
growth of today’s systems. With the recent dramatic increases 
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Beyond Benchmarketing 


Benchmark Boo-Boos 

The history of benchmarking is rife with political and technical squabbles, and sometimes 
outright cheating. Here are a few examples. 

• Fooling WinBench. When the market for Windows video cards took off a few years 
ago, some vendors weren’t happy with their WinBench results. With about 200 video 
cards on the market, manufacturers wanted their products to stand out. So a few of them 
embedded WinBench acceleration code directly in their ASICs or ROMs. This produced 
blazing benchmark scores, but provided no real benefit to users. Benchmark publisher Ziff- 
Davis was forced to change WinBench and go on the alert for similar tricks. 

• Intel’s SPEC92 snafu. Last January, Intel announced it had overstated the SPECint92 
ratings for its Pentium and Pentium Pro microprocessors by an average of 10 percent. For 
example, Intel rated the 200-MHz Pentium Pro at 366 SPECint92 when the correct rating 
was 320.2. What happened? Intel compiled the SPEC92 benchmark programs with a 
beta version of an in-house C compiler. An error caused exaggerated results when running 
the O23.eqntott program. Within weeks, Intel issued correct results and noted that the error 
does not affect SPECfp92 or SPEC95 ratings. 

• BYTEmark gets bitten. Late last year, BYTE discovered that its BYTEmark test some¬ 
times reported inaccurate results. Lead developer Rick Grehan traced the problem to the 
way the C compiler's malloc() function allocated memory for arrays of 8-byte floating-point 
values. In some cases, malloc() returned a memory block that wasn’t aligned on 8-byte 
boundaries. This turned out to be a problem when one routine in the benchmark program (a 
lower/upper decomposition algorithm) repeatedly accessed the nonaligned array. Because 
nonaligned memory accesses hit Intel x86 processors particularly hard, this led to lower* 
than-normal numbers for the Pentium Pro. BYTE fixed the problem by placing alignment 
wrapper code around malloc(). 


in processing power, some CPUs could 
execute SPF.C92 programs in a matter of 
seconds, and the entire program some¬ 
times fit inside the CPU’s primary (level 1) 
instruction cache. This led to distorted 
results that didn’t accurately represent 
real-world software. 

With the new SPEC95, a complete run 
might require several days instead of 
several minutes. CINT95 and CFP95 (the 
SPEC consortium’s new integer and float¬ 
ing-point processor tests, respectively) 
run on a much larger memory model than 
previous versions, requiring 64 MB of 
RAM for each test. (See “Bringing Bench¬ 
marks Up to SPEC,” April BYTE.) 

The baseline results, called 
SPECint_base95 and SPECfp_base95, are 
aggregate performance statistics with 
minimal compiler optimizations. The 
more widely quoted SPECint95 and 
SPECfp95 numbers arc peak results that 
allow heavier optimizations. Although 
SPECint95 and SPECfp95 indicate the best 
possible performance you might get from 
a system or CPU, it’s the baseline results 
you should pay attention to—especially 
if you’re running off-the-shelf software 
that you didn't compile yourself. If a ven¬ 
dor won’t provide SPECint_base95 and 
SPECfp_base95 results, you should be able 
to find them at SPEC’s Web site. 

SPECint95 and SPECfp95 peak num¬ 
bers shouldn’t be more than about 30 per¬ 
cent above the baseline numbers. If the 
spread is much wider, find out which com¬ 
piler and optimization flags the vendor 
used. (SPEC requires vendors to report this 
information.) A wide spread between the 
baseline and peak numbers is a strong clue 
that off-the-shelf software probably won’t 
deliver peak performance. 

Also, be sure you understand what 
these tests are measuring. SPEC numbers 
indicate the raw computational power 
of the processor and its memory subsys¬ 
tem when running typical business and 
scientific computing tasks. CINTand CFP 
programs don’t specifically measure such 
things as disk I/O, the speed of video 
redraws, or the performance of other sub¬ 
systems. Different caching schemes (e.g., 
set-associative versus pipelined bursts) 
and different memory architectures can 
have a direct impact on results. 

Bigger Benchmarks 

To measure the performance of larger sys¬ 
tems and servers, Neal Nelson’s Business 
Benchmark and AIM’s Suite VI and Suite 
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VII programs offer two different 
approaches. Nelson focuses on govern¬ 
ment and large corporate users, and his 
unique programs run on everything from 
Pentium PCs to mainframes. AIM, mean¬ 
while, tries to ensure the accuracy of its 
benchmark results by exercising an unusu¬ 
al degree of control over the testing pro¬ 
cedures. 

Nelson’s benchmarks don’t apply har¬ 
monic or geometric means to generate a 
single summary result. Instead, each of 
the 30 subsystem tests yields its own 
measurements, expressed as throughput 
under increasing load and degradation 
under increasing load. As the bench¬ 
mark programs increase the load levels, 
they measure the response of the system 
against a reference computer (configured 
by Nelson) of comparable power.The 
results are quite easy to understand (see 
the graphic on the next page). 

AIM rigorously controls its Suite VI and 
Suite VII benchmarks. You must purchase 
a job mix on an encrypted tape and load 
it onto your system. At that point, AIM 
uses a remote access program to take con¬ 
trol of your machine and run the test. In 
this way, AIM monitors the system con¬ 
figuration and the benchmark reporting, 
effectively eliminating any shenanigans. 


The Suite VI and Suite VII tests gener¬ 
ate reports for each type of job mix. You 
can break down the results into three 
key numbers: peak performance, sus¬ 
tained performance, and job timing index. 
(These numbers apply to both worksta¬ 
tions and multiuser systems.) The peak 
performance test simply measures the 
highest number of jobs per minute the 
computer can handle. The sustained 
performance number provides a more 
realistic estimate: It shows the highest lev¬ 
el of performance a particular system can 
attain before it begins to suffer perfor¬ 
mance hits (such as an enforced pause 
before the system can service a process). 

AIM’s job timing index is crucial 
because it shows potential differences in 
the amount of time concurrent jobs take 
to complete. AIM likens this statistic to a 
hundred-yard dash. If 10 equally matched 
runners crossed a finish line at the same 
time, their job timing index would be 100. 
On a computer, this would mean that all 
equally balanced, concurrent tasks would 
take the same amount of time, which is 
desirable. If one task finishes behind the 
others, the index goes down. The closer 
a system’s index is to 100, the better. It 
indicates the level of efficiency that users 
can expect to see during everyday use, 
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One Way to Chart Performance Degradation 

Performance degrades when the number of concurrent tasks is large enough to overflow 
the disk cache in the two systems (see load factor 8 for machine 1 and load factor 9 for 
machine 2). The results also show that once the cache level is surpassed, the Solaris machine 
is from 150 to more than 300 percent faster than the NT system. 


The number of 
tasks executing 
simultaneously 


Compaq Proliant 
4500 running 
Windows NT 3.51 


Completion times 


Compaq 
Proliant 4500 
running 
Solaris 2.5 


Load Machine 1 Center column is percent difference. Machine 2 
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The Neal Nelson Benchmarks can identify performance 
degradation under increasing multitasking loads. 


particularly under heavy loads. It’s also a 
safeguard; AIM can employ the job tim¬ 
ing index to detect any exaggerated results 
created by compiler optimizations. 

Transaction Benchmarks 

Raw processing power isn’t the best mea¬ 
sure of computer performance for all 
applications, which is why on-line trans¬ 
action processing (OLTP) benchmarks are 
so important for evaluating client/server 
systems. There are two key points to keep 
in mind: 

• OLTP systems rank among the most 
expensive computing investments in any 
enterprise, so you have a lot to gain from 
properly interpreted benchmarks. 

• OLTP systems encompass almost 
every type of computer technology avail¬ 
able, from mainframes to PCs to WANs. 
But you can’t draw meaningful conclu¬ 
sions about overall performance merely 
by testing the individual elements of an 
OLTP system. 

The Transaction Processing Perfor¬ 
mance Council (TPC) is the preeminent 
power in OLTP benchmarking. Its key pro¬ 
gram, TPC-C, has attracted its share of crit¬ 
icism but nevertheless remains the stan¬ 
dard by which all other OLTP benchmarks 


are judged. TPC-C is so complex it takes 
an average of six worker months just to 
prepare it fora run. 

TPC-C yields a critical statistic known 
as tpmC (transactions per minute). It bal¬ 
ances the benchmark test’s run time against 
the number of transactions the system exe¬ 
cuted during the run. If you notice how 
often DBMS developers quote tpmC sta¬ 
tistics in their ads, you’l I get an idea of how 
much it matters to them. 

But look at the fine print. The system 
with the highest tpmC may also have a 
poorer price/performance ratio than oth¬ 
er systems. If the ratios are fairly competi¬ 
tive (for example, $280/tpmC versus 
$300/tpmC), it doesn’t matter too much. 
But if there’s a huge gap in price for rough¬ 
ly comparable performance, you’ll want to 
consider whether the difference is worth 
the cost for your application and whether 
it’s worth paying alot more money for that 
extra speed. 

Repeatable response times are a key 
requirement for OLTP systems. During a 
TPC-C test, the system must service 90 per¬ 
cent of all vital transactions in 5 seconds 
or less. If die system can’t deliver that level 
of performance, the workload is too 
heavy and the tester must scale it down. 


Be sure to check for correct transaction 
structuring, proper scaling of databases, 
and complete documentation of results. 
A full TPC-C report can fill 150 pages. 

PC Benchmarks 

Ziff-Davis’s WinStone and BAPCo’s SYS- 
mark allow people to test their PCs using 
the programs they’re apt to actually use. 
A major difference between the two is that 
WinStone is free; BAPCo’s latest offering 
for Windows NT costs $495 on a CD- 
ROM. (A Windows 95 version is in devel¬ 
opment.) SYSmarkNT is the first true 32- 
bit application benchmark for PCs. 

SYSmarkNT’s application mix is the 
same for systems based on Intel x86, 
Digital Alpha, Mips RxOOO, and 
IBM/Motorola PowerPC processors. 
Administrators may finally be able to set¬ 
tle some arguments about whose system 
is the fastest when it comes to running 
common business software. Then it 
comes down to price/performance ratios 
and your intended application. Is it worth 
spending $15,000 on an Alpha worksta¬ 
tion to run Microsoft Word and Excel a 
little faster? 

Unlike the case with previous versions 
of SYSmark, you can run the NT version 
with any level of color depth and screen 
resolution, so you can mirror the way 
users really work on their computers. You 
can compare your system’s composite 
results against those of the reference sys¬ 
tem, which is a 50-MHz 486 with 64 MB of 
RAM, an ELSA video card, and a 1.2-GB 
SCSI hard drive. The baseline index for 
this system is 100. 

Ziff-Davis’s WinStone is exclusively 
for x86-based systems. Although it can run 
on Windows 3.1 and Windows 95, Win¬ 
Stone is a 16-bit benchmark that uses a 
mix of 13 major Windows applications 
in four categories: word processing, 
spreadsheet, business graphics, and data¬ 
base. Each category contributes to the 
WinStone composite score. (A 32-bit Win¬ 
Stone should be available by the time 
you read this.) Widely used by PC vendors, 
WinStone also has a propensity to crash 
systems that have the slightest compati¬ 
bility problems, so it’s a quick way to mea¬ 
sure reliability. 

Among PC benchmarks, perhaps the 
most abused is Ziff-Davis’s WinBench and 
Graphics WinMark. The question 
“What’s your WinMark?” has plagued 
trade-show exhibitors for the last five 
years. As we’ve already noted, basic num- 
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Benchmarks by Application 

Benchmark 

Best Application 

Contact Info 

AIM Suite VI 

Tests Unix workstations. Reports peak and sustained 
performance in jobs/minute. Imaging, CAD, numerical 
analysis, and business applications tests. 

http://www.aim.com 

AIM Suite VII 

Tests Unix servers; results in jobs/minute. Database, file server tests. 

http://www.aim.com 

BAPCo SYSmark 

Applications test for PCs. Cross-platform. NT tests available now; 

Windows 95 version in development. 

http://www.bapco.com 

BYTE BYTEmark 

Low-level tests designed to compare performance across hardware 
platforms. Reports scores using a 90-MHz Pentium as the baseline system. 

http://www.byte.com 

NSTL InterMark Suite 

Combination of low-level and application-level tests. 

Cross-platform. Customizable. 

inmark@nstl.com 

Neal Nelson’s 

Business Benchmark 

30 subsystem tests to simulate multiuser, multitasking workloads. 

Includes context-switching, memory-access, and disk I/O tests. 

(312)755-1000 

SPEC SPEC95 suite 

CFP95 tests math and scientific functions; Cl NT focuses on 
engineering and midrange business tasks. 

The SPEC suite is centered on Unix; an NT version is due this summer. 

http://www.specbench.org 

TPC-C 

For high-end transaction processing. Results reported in 
transactions/minute. Final result is measured against the total cost 
of the system being tested. 

http://www.tpc.org 

Ziff-Davis WinBench 

For graphics, disk, and CD-ROM tests. 

http://www.pcmag.com/pclabs 


bers mean little. If you’re testing a video 
card, you have to account for a wide array 
of variables, including the computer’s 
CPU, the amount of RAM, and the size of 
the secondary CPU cache; the display’s 
color depth, screen resolution, and 
refresh rate; the video card’s RAMDAC 
and accelerator ASIC; and the number of 
Windows API calls that the card maker 
puts into silicon. 

Always be suspicious of video card 
makers who report results without pro¬ 
viding a complete description of the sys¬ 
tem’s configuration. (Since WinBench 
provides more than 400 tests, reporting 
can be complex and demanding.) You can 
also consider the Graphics WinMark a 
good test of the stability of the video dri¬ 
vers for a display card. 

BYTE’s BYTEmark distinguishes itself 
from strict PC benchmarks like WinBench 
because it’s written in ANSI C, so it’s plat¬ 
form-independent. Although BYTEmark 
is considered a synthetic benchmark in the 
sense that it’s not composed of real-world 
applications (such as BAPCo’s SYSmark), 
it’s based on algorithms widely found in 
popular engineering, multimedia, and 
business applications. All 10 programs in 


the BYTEmark suite report their results in 
terms of iterations per second, but their 
problem-solving nature sets them apart 
from the typical repetitive loops in small¬ 
er benchmark programs. Instead of 
repeatedly performing simple calcula¬ 
tions, the BYLEmark programs use sam¬ 
ple data to generate results that closely 
approximate the performance of real 
applications. 

Currently, the BYTEmark baseline is a 
90-MHz Pentium system, which has an 
adjusted score of 1. So if a system scores 1.5 
on the BYTEmark scale, it’s 50 percent faster 
than a Pentium-90. Since you can down¬ 
load the BYTEmark source code as well as 
the executables, you can create a BYTEmark 
executable with your preferred compiler 
on any platform. Of course, this also means 
that anyone can manipulate the results by 
using various optimization flags, so beware 
of vendor BYTEmark numbers that don’t 
specify the compiler or the optimizations 
that were used. 

Another cross-platform benchmark is 
NSTL’s InterMark Suite. The suite 
includes low-level tests for subsystem and 
peripherals performance, as well as scripts 
that run standard business applications. 


You can also update and customize the 
suite with NSTL’s plug-ins. 

The Benchmark Treadmill 

New applications for computers are crop¬ 
ping up all the time, and users need some 
way to compare the performance of dif¬ 
ferent products and systems. For exam¬ 
ple, Web servers have different require¬ 
ments than other types of servers, so 
tests that specifically measure the deliv¬ 
ery of Web pages are inevitable. So arc 
benchmarks that measure the perfor¬ 
mance of Java applets and applications in 
different run-time environments. BYTE 
will release a Java port of BYTEmark, 
designed to test performance of the Java 
run-time environment, by the time you 
read this. When Sun releases its Java 
processors next year, we’ll need bench¬ 
marks to assess them, too. 

There’s no end to the technical and 
political debates over benchmarks. But 
the role of benchmarking in the decision¬ 
making process is secure. □ 


Rich Grace is the author of The Benchmark 
Book (Prentice-Hall, 1996). You can reach him 

at his Web site at http://www.rgrace.com. 
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Until kids stop 
showing up here. 



For a current list of missing children visit the National Center for 
Missing and Exploited Children’s web site at www.mtssingkid5.org 


We need you to keep 
showing up here. 

CftlU fo* 



A RECIPE FOR HOPE 


Over 2»30O children are reported missing every day. With the help of the technology 
industry, the Micrografx Chili for Children Cook-Off has changed the way America searches for 
its missing children. Together we have helped raise the recovery rate to 39% (a 20% increase)! 

Much more remains to be done. Join us during COMDEX/Fall in Las Vegas, NV on Tuesday, 
November 19th for the industry’s premier event. Your corporate sponsorship will make a 
difference. (You’ll also have a ball!) 

■ 

Call Kate Potts at 214*994-6413 for sponsorship information (katep@micrografx.com). 
Sponsorships are available from $3,500 - $30,000. For general information, call the Chill 
Hotline at 800-357-7255 or visit our website at www.micrografx.com/chiii.html 
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UltraSCSI Doubles Speed 


— 



igh-performance mass stor¬ 
age rests on three legs: size, 
speed, and standards. As hard 
drive technology makes pre¬ 
dictable but substantial gains in capacity 
and speed, SCSI standards adapt to keep 
up. Eventually, current parallel-bus SCSI 
will give way to emerging serial-bus 
SCSI standards such as Serial Storage 




TECHNOLOGY * ★ ★ * 

IMPLEMENTATION ★ ★ ★ 

PERFORMANCE * * * 


Architecture (SSA) and Fibre Chan¬ 
nel-Arbitrated Loop (FC-AL). Right now, 
however, UltraSCSI is the bus of choice 
for hooking hard drives to mainstream 
servers. 

The UltraSCSI host adapters we review 
here provide a bandwidth of 40 MBps, 
using wide 16-bit devices on a 20-MHz 
bus. We tested three commercial state-of- 
the-art PCI-based UltraSCSI host adapters 
from Adaptec, BusLogic, and Ql.ogic. We 
also looked at an OEM card manufac¬ 
tured by Symbios Logic (see the text box 
“On the OEM Front” on page 130). 
Besides 40-MBps throughput, all the 
adapters feature drivers for DOS/Win¬ 
dows, Windows NT, NetWare, OS/2, and 
Unix. 

Each adapter features both internal 
and external 68-pin connectors for wide 


devices as well as a single 50-pin internal 
connector for 8-bit devices. (For reliable 
operation, however, you can connect to 
only two of the three available connec¬ 
tors.) Thanks to jumperless configura¬ 
tion via ROM-based, menu-driven setup 
programs, physical installation is rela¬ 
tively simple. You plug the card into an 
available PCI slot and apply power to 
the system. The PCI slot must support 
bus-master transfers. Automatic termi¬ 
nation is also a standard feature that 
worked well on each of the adapters we 
tested. 

Narrow SCSI is an 8-bit-wide bus that 
supports up to eight devices, one of which 
is the host adapter. At any one time, only 
two devices on the bus can exchange data 
at a rate of 5 MBps. Wide SCSI increases 
the width of the bus to 16 bits, doubling 
the throughput to 10 MBps. Fast SCSI 
increases the bus clock to 10 MHz, rais- 



TECHNOLOGY * * * ★ 

IMPLEMENTATION * 
PERFORMANCE ★ ★ ★ 


ing throughput to 10 MBps for 8-bit de¬ 
vices and 20 MBps for 16-bit devices. 

UltraSCSI represents a further doubling 
of the bus clock for data transfers to 20 
MHz. (For compatibility reasons, SCSI 
commands themselves still clock at 1 
MHz.) Like fast SCSI, UltraSCSI comes in 
both 8- and 16-bit flavors, also known as 



TECHNOLOGY * ★ ★ ★ 

IMPLEMENTATION * ★ 

PERFORMANCE ★ ★ ★ 


Fast-20 and Fasr-40, respectively. There 
are also differential and dual-channel 
UltraSCSI cards. TTie cards we test here 
are 16-bit, single-channel, single-ended 
devices. Physically, an UltraSCSI host 
adapter can support up to 15 devices, 
including up to seven 8-bit narrow de¬ 
vices if you provide the appropriate 
connectors. For wide UltraSCSI devices, 
the limit is currently eight. 


Adaptec AHA-2940 BYTE 
Ultra Wide 


ADVANTAGES 

+ Full SCSIID range 
+ Comprehensive documentation 
+ EZ-SCSI and Corel bundled software 
DISADVANTAGES 

• NetWare setup needlessly complex 

• Ultra speed disabled by default 


T he Adaptec AHA-2940 Ultra Wide 
ships with an extensive array of soft¬ 
ware and excellent documentation. 
Like the other cards we tested, it’s a good 
performer. On the downside, w r e found 
setup and use unnecessarily technical. 


•kirkirk Outstanding ★★★★Very Good ★★★Good ★★Fair ★Poor 
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UltraSCSt Host Adapters 


Wide UltraSCSl host-adapter cards double your bandwidth 

to 40 MBps. By Robert L. Hummel 


By default, the 2940 Ultra Wide is 
configured as SCSI ID 7, the highest pri¬ 
ority on the SCSI bus (see the Tech Focus). 
The card also supports the SCSI specifi¬ 
cation in its ordering of SCSI ID priorities 
(7-0 have higher priority than 15—8), 
Adaptec indicates that the card supports 
the SCSI Configured Automatically 
(SCAM) protocol to automatically assign 
SCSI IDs to compatible de vices, but it dis¬ 
ables this option by default. We did not 
test SCAM. 

The 2940 Ultra Wide includes the 
ROM-based, menu-driven SCSISelect 
configuration utility with which you con¬ 
figure the card and run utilities to per¬ 
form a surface scan or format on your 
SCSI disks- The card’s default con figura¬ 
tion enables support for wide devices but 
disables support for fast UltraSCSl bus 
speeds. To take advantage of full 40-MBps 
wide UltraSCSl bandwidth, you must 
manually set this option. Adaptec’s 
assumption is that users will be attaching 
older SCSI devices. 

Adaptec supplies the card with the 
complete set of drivers for its 7800 fam¬ 
ily of adapters, which includes the 2940 
Ultra Wide, Installation of the drivers for 
NetWare 3.lx was straightforward except 
for one annoying aspect. To uniquely 
identify one of possibly multiple SCSI 
adapters installed in a system, you must 
manually calculate a slot number to pro¬ 
vide as an argument to Adaptec’s Net¬ 
Ware driver. The description of the pro¬ 
cedure takes over a page in the user’s 
manual, involves several sessions of hexa- 
decimal-to-decimal conversion, and 
requires you to edit your STARTUPNCF 
file after installation. 

This procedure makes using the 2940 
Ultra Wide needlessly complex and error- 
prone. Because the setup program knows 
the required information, the amount 
of additional code required for it to per¬ 
form the slot-number calculation and dis¬ 
play the result clearly on the setup screen 
would be trivial. Forcing you to perform 
this exercise even when installing a sin¬ 
gle host adapter is Inexcusable. 


BusLogic FlashPoint 


ADVANTAGES 

+ Marginally better performance 



DISADVANTAGES 

Awkward setup program 

Host ID greater than 7 not supported 

Ho 800-number technical support 


B usLogic (now a division of Mylex) 
ships its Flashpoint LW card with 
driver support fora wide variety of OSes. 
The card performed similarly to the 
others, but several quirks in its setup 
and operation made configuration range 
from difficult to nearly impossible. 

Like the other host adapters, the Flash- 
Point LW comes configured as SCSI ID 7 
by default. However, unlike other true 
16-bit SCSI devices, which you can set to 
any ID from 0 to 15, it is impossible to con- 
figure the FlashPoint LW for SCSI IDs 


greater than 7. A call to BusLogic’s tech¬ 
nical-support line did not produce an 
explanation of this limitation or a 
description of the proper priority rela¬ 
tionship between UltraSCSl IDs, 
AutoSCSI, the FlashPoint LW’s ROM- 
based, menu-driven configuration util¬ 
ity, was difficult to use efficiently. You 
must manually enable support for 40- 
MBps wide UltraSCSl speed, for example. 
And to do so, you must forge your way 
through no fewer than five menu levels. 
After making any changes for a single 
device, AutoSCSI requires that you back 
out of the menu system before you can 
save them. Switching to another device 
using PageUp or PageDown while In the 
View/Modify Device Configuration win¬ 
dow, as prompted by the menu screen, 
discards all changes you’ve made for the 
current device—without warning. You 
must configure each device individually 
in this tedious man tier. continued 


TECH FOCUS 


Setting Priorities 


SCSI IDS 


The UltraSCSl specification lets you attach up to 16 devices to a single cable, though cur¬ 
rently you can put only eight 16-bit-wide UltraSCSl drives on a bus. You must also set 
each device with a unique SCSI ID (0-15). Because they share a single data channel, how¬ 
ever, only one device can take charge of the bus at a time. When two SCSI devices vie for 
control of the bus, their SCSI IDs determine who wins according to 
a priority scheme. 

The big best-priority ID on the SCSI bus is 7. You normally assign 
this ID to the host adapter. Next in priority, from highest to low¬ 
est are IDs 6-0 and then 15-8. (For 32-bit SCSI devices, though 
none are yet available, IDs continue to decrease in priority from 
23-1G and then 31-24.) 

The justification for this odd sequence is back ward-compati¬ 
bility between older narrow {8-bit} and newer wide {16-bit) SCSI 
devices. SCSI devices signal on the appropriately numbered data 
line to assert their ID, which is why an 8-hit bus supports only 
eight devices. Because IDs greater than 7 are invisible to narrow- 
SCSI devices, all devices with IDs greater than 7 must yield to ensure 
that a conflict doesn't occur on the bus. 

Although it provides backward-compatibility, this priority 
scheme can have a negative Impact on overall system performance. 

Narrow—and therefore slower—devices, because of their lower ID 
numbers, will automatically preempt use of the bus by faster wide 
devices with addresses greater than 7. 


SCSI ID Priority 
from Top to Bottom 


7 

Highest 

6 


5 


4 

3 



2 

1 

0 

IS 

14 



13 


12 


11 


ID 


9 


8 Lowest 
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Comparison 


UltraSCSI Host Adapters 


QLogic Fast SCSI 

PCI Ultra-W 


ADVANTAGES 


-+- Full SCSI ID range 


+ Ultra speed enabled by default 


DISADVANTAGES 


- No SCAM support 



Q Logic’s Fast SCSI PCI Ultra-W ships 
with a full range of drivers, and its 
straightforward configuration program 
made setup easy. For out-of-the-hox com¬ 
patibility with older SCSI devices, the 
Fast SCSI PCI Ultra-W comes configured 
as SCSI ID 7 but supports the full range of 
16-bit SCSI IDs. The documentation gives 
no information relating SCSI ID to bus pri¬ 
ority. This adapter does not support SCAM. 

The QLogic card has the standard fast 
SCSI cable limits of 9.8 feet (3 meters) for 
four or fewer UltraSCSI devices and 4.9 feet 
(1.5 meters) for five or more UltraSCSI 
devices. Curiously, the installation guide 
provides no upper limit for the number 
of supported UltraSCSI drives 
The Fast SCSI PCI Ultra-W’s ROM-based 


setup program. Fast Util, saves time by set¬ 
ting the default value of all options to pro¬ 
duce maximum performance with Ultra- 
SCSI devices. The installation guide lacks 
any screen shots of the setup program, 
however, to orient you when describing 
the available options. We also found some 
discrepancies in the default settings that 
are reported in the installation guide. 

Driving Performance 

To evaluate each adapter’s ability to deliver 
data, we equipped a 133-MHz Gateway Pen- 
tium PCI system with 64 MB of RAM and 
Novell’s NetWare 3.12 server software. 
(Testing under NetWare 4.01 gave essen¬ 
tially identical results.) A custom 1.5-meter 
UltraSCSI cable attached an eight-drive 
array of 2-GB Seagate ST32155W Hawk 
UltraSCSI hard drives to the test card’s 
68-pin internal SCSI connector. The first 
seven of these drives were assigned SCSI 
IDs 0-6. The eighth drive received SCSI 
ID 8. Host-adapter IDs were left at their 
default value of 7. This arrangement 
assigns the host adapter the highest pri¬ 
ority on the SCSI bus, according to the SCSI 
specification (see the Tech Focus). 


We used Symbios Logic’s IOBench SCSI 
benchmark program (the IODTest por¬ 
tion) to measure the performance of the 
host adapters. Although IOBench is a Net¬ 
Ware loadable module (NLM), it doesn’t 
run across a network, and IODTest avoids 
use of the NetWare file system. As a result, 
limits of the network topology or file¬ 
system cache did not impact the results. 
IOBench ignores any partition informa¬ 
tion on the drives being tested. We set the 
maximum number of outstanding requests 
per drive to 10. 

Our test matrix consisted of 12 config¬ 
urations generated by changing the read/ 
write mix (all writes, all reads, or half-and- 
half), size of the I/O request (4- or 64-KB 
blocks), and using sequential or random 
access. We tested each configuration once 
while varying the number of drives from 
one to eight. 

Bus Saturation 

Though we didn’t expect to achieve the 
theoretical maximum UltraSCSI through¬ 
put of 40 MBps, we did get 36-MBps aggre¬ 
gate throughput under the ideal conditions 
of reading (or writing) the drive sequen¬ 
tially with large, contiguous 64-KB blocks 
(see the performance graph). Each of the 
UltraSCSI drives in our test setup can 
exchange data at about 5100 KBps under 
these conditions. Eight drives could poten¬ 
tially deliver just over 40 MBps. 

For combinations of one through six 
drives, all the adapters turned in compa¬ 
rable performances, and throughput on 
the SCSI bus increased linearly by about 
5100 KBps per drive, as expected. Output 
from the Flashpoint LW increased linearly 
when we added a seventh drive. The re¬ 
maining three adapters, however, began 
to show signs of bandwidth saturation, 
dropping the average output per drive by 
between 2 percent and 4 percent. Adding 
the eighth drive to the bus caused the 
throughput to level off for all adapters, 
indicating that the bus was operating at its 
maximum capacity. 

Large-block sequential writes (not 
shown) provided slightly less throughput 
than reads. Aggregate throughput writing 
eight drives was around 1000 KBps less 
with writes. 

With small-block transfers, the ultimate 
data transfer rate across a SCSI bus can be 
limited by the inability of the host adapter 
to process enough I/O requests in a timely 
manner. With random I/O, transactions 
per second scaled up linearly as we added 


UltraSCSI Performance 

With large-block sequential I/O, the wide UltraSCSI bus saturates at around 35 MBps. 


Large-Block (64-KB) Sequential Reads Short Block (4-KB) Reads 
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Comparison 


UltraSCSI Host Adapters 



On the OEM Front 


Integration is the watchword for today’s 
computers. New system cards routinely 
indude built-in interfaces for floppy and 
IDE drives and networking. With Increas¬ 
ing frequency, built-in SCSI is showing up 
as standard equipment on high-end sys¬ 
tem boards. To ascertain how well these 
systems will perform, we exa mined a pro¬ 
totype PCI host adapter from Symbios 
Logic (Fort Collins, CO, (719) 536-3300, http://www.symbios.com). 

The card is based on Symbios’s 53C875 UltraSCSI chip (shown above), which 
is likely to show up on system boards and host adapters from its OEM customers, 
since it is backwa rd-com patibl e with Symbios’s popular 53C825 fast SCSI PCI 
chip. The 53C875 is compliant with PCI 2.1 and ANSI’s SCS I-3 UltraSCSI stan¬ 
dard. Its 536-byte buffer a Nows efficient bursts on the PCI bus of up to 128 trans¬ 
fers. The chip also a llows host-adapter designs that can work in both 3.3- and 5-V 
PCI slots. In all our performance tests, the Symbios wide UltraSCSI host adapter 
performed as well or better than the three brand-name adapters we examined. 


drives to the test (both reads and writes), 
showing that the drives themselves limited 
performance, not the bus or host adapter. 
When hamstrung by neither bus-band¬ 
width or I/Q-processing limitations, all 
four adapters were capable and turned in 
roughly equivalent performance. 

When we configured lOBench to read 
data sequentially in4-KB (eight-sector) 
units, something more interesting hap¬ 
pened due to the cards 1 differing abilities 
to concatenate sequential I/O requests into 
larger extents. When reading from one, 
rwO;, or three drives simultaneously, all 
four adapters gave comparable perfor¬ 
mances, and the number of I/Os processed 
per second increased linearly by about 
1280 I/Os per second per drive. (The SCSI 
bus is not processing nearly as many I/Os 
per second as the test indicates because of 
concatenation.) When we added the 


PRODUCT INFORMATION 


A HA-2 940 Ultra 
Wide $375 
(kit with cables, 
drivers, and E2-SC5I 
software) 

Adaptec, Inc. 

Milpitas, CA 
(800)934-2766 
(40 B) 945-B GOO 
fax: (408) 262-2533 
http:// www. a da ptec 
.corn 

Circle 10B1 
on Inquiry Card. 

Fast SCSI PCI 
Ultra-W $349 
(with drivers and Corel 
SCSI-2 software] 
QLogie Corp. 


Costa Mesa, CA 
(800)867-7274 
(7T4)438-2200 
fax: (714) GG8~G95D 
h ttp ://w w w.q Ic.co m 
Circle 1082 
on Inquiry Card. 

Flashpoint LW $279 
(kit with internal 
cables, drivers, and 
bundled software) 

B using it. Inc, 

Santa Gara, CA 
(40 B) 492-9090 
fax: (408) 492-1542 
http:// w w w*bu slogi c 
.com 

Circle 1083 
on Inquiry Card. 


fourth drive, differences between the 
adapters became obvious. 

The total number of apparent )/Os per 
second processed by the Fast SCSI PCI 
Ultra-W leveled off at approximately 4200 
I/Os per second for four drives. Adding 
more drives decreased the I/Os per drive, 
but the total I/Os processed by the adapter 
remained nearly constant. With the 2940 
Ultra Wide, total processed I/Os per sec¬ 
ond increased slightly to a maximum of 
44 16 when we added the fourth drive. 
However, adding additional drives de¬ 
creased aggregate processing to a low of 
3670 I/Os per second for eight drives. 

The FlashPoint LW distinguished itself 
in this configuration, showing a linear 
increase in the number of I/Os processed 
as we connected up to five drives. The pro¬ 
cessing rate leveled out when we added six 
or more drives, reaching a maximum of 
6589 apparent I/Os per second for eight 
drives. The Symbios adapter also turned 
in good performance in this con figuration, 
slowing down sooner but not leveling 
off. The total number of I/Os processed 
begins to flatten out when the eighth drive 
is added. Nonetheless, the Symbios adapter 
is the winner In this test by processing 
6811 apparent I/Os per second. 

The short-block sequential results prob¬ 
ably represent I/O saturation as opposed 
to throughput saturation. Even though 
they*re interesting, they do not have much 
application to real-world performance. 

What to Buy 

If your hard drive use involves the typical 
mix of reads and writes in a range of block 


Ratings Discussion 

Technology: 

The UltraSCSI technology in these 
adapters ts very good and advances the 
state of the art for SCSI adapters. It is not 
breakthrough technology. Instead, it's 
evolutionary. 








Implementation: 

The 2940 Ultra Wide has the most com¬ 
plete list of features: the full range of 
IDs, SCAM support, a complete driver 
collection, and ancillary software. We 
believe that this makes it the best imple¬ 
mentation by a thin margin. 

BusLogic's implementation was the 
poorest. The card’s ROM-based setup 
program is poorly designed and difficult 
to use efficiently. The card claims to sup¬ 
port SCAM and ships with a complete set 
of drivers, but no unessential software. 

QLogie has the middle-of-the-road 
Implementation, providing an adequate 
ROM-based setup program and the nec¬ 
essary drivers. Although QLogie supports 
IDs from 0 to 15, the version we tested 
does not support SCAM. 

Performance: 

All adapters/drivers turned in approxi¬ 
mately equal performance under the vast 
majority of circumstances. We believe 
that the differences that surfaced in a 
few cases of sequential IQ, although 
interesting, would not have much appli¬ 
cation to real-world performance. 






skes, you’ll be hard-pressed to measure 
any practical performance difference 
between the host adapters tested here. 
Choosing the wide UltraSCSI adapter 
that’s right for you should boil down to a 
combination of price, support, and com¬ 
patibility w ith existing hardware. Here 
again, we’re hard-pressed to make a deci¬ 
sion. In all cases, we found setup soft¬ 
ware less than satisfactory for the tested 
adapters. 

Adaptec’s 2940 Ultra Wide includes 
the most complete list of features, but k 
also has the highest price. The lowest- 
priced card, BusLogic’s FlashPoint LW, is 
feature-poor, while QLogic’s Fast SCSI PCI 
Ultra-W is in the middle in terms of price 
and features. H 


Robert L. Hummel is an electrical engineer, pro¬ 
grammer, and consultant. You can reach him on 
the Internet at rhummeE@monad.net. 
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Microsoft SQL Server 6.5 aims high—and 
usually hits the mark. By Mark Heftier 

SQL Server: The Sequel’s Better 
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Microsoft SQL Server 6.5 
$1399 

(five-user license) 

Microsoft Corp. 

Redmond. WA 

(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
http://www.microsoft.com 

Circle 976 on Inquiry Card. 


SQL Server lets you fine-tune database replication 
with just a few clicks of the mouse. 


QL Server 6.0, released last 
summer, marked the first dis¬ 
tinctively Microsoft version 
of the database management 
product following the split with Sybase, 
the original developer. On the heels of 
that upgrade comes version 6.5. 

SQL Server 6.5 has enough new fea¬ 
tures to warrant a 500-page manual. 
These include enhancements to its enter¬ 
prise-wide data management capabilities, 
new tools for publishing data on the 
Internet, and features that extend the 
power of database procedures. 

Managing 
Multiple Servers 

Microsoft has taken heat for the cum¬ 
bersome way SQL Server handles data 
changes on multiple servers. The process, 
called two-phased commit , is a mecha¬ 
nism for guaranteeing that changes to 
multiple servers are either all committed 
(permanently written) or all rolled back. 
In phase 1, the system ensures that all 
servers are ready to commit; in phase 2, 
the servers perform the commit. SQL 
Server required programmers to code the 
two phases, rather than the database sys¬ 
tem doing it automatically. 

With a new feature in version 6.5, the 
Distributed Transaction Coordinator 
(DTC), users can simply execute Trans¬ 
act-SQL routines that update multiple 
servers within a transaction. The DTC 
works behind the scenes to track and 
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coordinate changes. Alternatively, a DTC 
client utility allows applications to asso¬ 
ciate multiple-server SQL statements with 
a single distributed transaction. The 
advantage of this client utility is that it 


lets applications reference each server 
directly. In contrast, Transact-SQL rou¬ 
tines execute on a single server, with ref¬ 
erences to other servers limited to remote 
stored procedures. 

The DTC uses OLE to coordinate the 
servers involved in a transaction. Al¬ 
though SQL Server is the only resource 
manager with which the DTC can work, 
OLE will let Microsoft eventually support 
distributed transactions that incorporate 
multiple resource managers. (A resource 
manager is a program that manages the 
resources accessed in a transaction.) Each 
resource manager will be an OLE server, 
with the DTC functioning as an OLE client 
that uses OLE automation to control the 
server’s behavior. 

SQL Server’s Enterprise Manager pro¬ 
vides an intuitive point-and-click inter¬ 
face for setting up replication among 
multiple servers. Individual tables on a 
server are made available by “publishing” 
them; other servers then “subscribe” to 
a published table. Administrators can 
specify that changes should be replicated 
immediately after they happen or accord¬ 


ing to a schedule. Anyone who has dealt 
with the complexities of Sybase’s Repli¬ 
cation Server or Oracle’s various repli¬ 
cation options will appreciate the sim¬ 
plicity of Microsoft’s approach. 

New in version 6.5 is the ability to 
replicate to other databases besides SQL 
Server. This feature, called heterogeneous 
replication , uses Open Database Con¬ 
nectivity (ODBC) to transfer data from 
SQL Server to such databases as Access 
and Oracle. Because SQL Executive mon¬ 
itors changes to the data that is to be repli¬ 
cated and schedules the data transfers, 
replication in the other direction (from 
other databases to SQL Server) is not sup¬ 
ported. You can’t, for example, enter data 
into departmental Access databases and 
have SQL Server replicate the changes to 
a central location. 

Internet Support 

The Web Assistant that’s included in SQL 
Server 6.5 is one of two tools introduced 
by Microsoft this year for producing Web 
pages that incorporate database contents. 
The other one is the Internet Database 
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Connector (IDC), part of Microsoft’s 
separate Internet Information Server (IIS). 

While the IDC runs on the Web server 
and “pulls” data from the database, the 
Web Assistant “pushes” data from the 
database to the Web. The Web Assistant 
has a wizard that lets Web-page designers 
enter selection criteria and formatting 
information; designers can also use tem¬ 
plates similar to those the IDC uses. Al¬ 


though the resulting pages are static, rather 
than generated on the fly at run time as 
with the IDC, SQL Executive can regener¬ 
ate them periodically, based either on a 
schedule or whenever the data changes. 

OLE Automation 
via Stored Procedures 

Microsoft has long recognized that, no 
matter how powerful a database’s built-in 


Making Book on SQL Server 6.5 


To compare SQL Server 6.5’s performance 
with that of version 6.0, we timed queries 
performed on a book-order-entry database 
with five tables, each with anywhere from 
10,000 to 100,000 records at the start of 
the test. First, an order transaction queried 
for an ISB N number, executed a three-table 
join to find the author, and then repeated until 
five books had been looked up. Records to 
track the order were then inserted and the 
inventory updated. A payment transaction 
looked up an order record and updated it to 
indicate payment. 

The simple-query version of the test 
looked for a range of orders, returning about 
2000 records each time. The five-table join 


query searched for a range of 200 order 
numbers, listing the books in each order and 
the author of each book. With five books per 
order and two authors per book, the five- 
table test also produced a result set of about 
2000 records. 

The results shown below have been nor- 


malized, with SQL Server 6.0 results equal 
to 1. Higher is better. 

SQL Server 6.5 

Order test (one user) 

1.385 

Order test (eight users) 

1.106 

Payment test (one user) 

1.333 

Payment test (eight users) 

1.133 

Simple-query 

1.400 

Five-table join query 

1.417 


TECH FOCUS 


CONTENTION 


New in Microsoft SQL Server 6.5 is the option 
to use row locking rather than page locking 
on insert operations. Locking mechanisms 
prevent users from changing data that an¬ 
other user has already changed, until the 
changes are committed. Row locking locks 
only the row that is being changed. Page lock¬ 
ing locks an entire physical storage unit (2 KB 
in SQL Server), which may include unchanged 
records adjacent to the changed record. 

Such fine granularity minimizes the possi¬ 
bility of lock contention and improves 
throughput. However, page locking has its 
own benefits: Locking larger storage units 
requires fewer locks to manage and reduces 
system overhead. For updates of records in 
large tables, locks will likely be spread over a 
large-enough area and held for short-enough 
durations to minimize the potential draw¬ 
backs of page locking. But when multiple 
users insert records into a table in sequential 
order, several consecutive records are likely 
to be targeted for the same page, resulting in 
serious bottlenecks. 


Row Locking 


Name 

Address 

ID# 

J. Smith 

Boston, MA 

0200 

R. Edson 

Hartford, CT 

0560 

T. Gray 

New York, NY 

0381 

j. Wall 

San Diego, CA 

0951 


Only the row being updated is locked. 


Page Locking 


Name 

Address 

ID# 

J. Smith 

Boston, MA 

0200 

R. Edson 

Hartford, CT 

0560 

T. Gray 

New York, NY 

0381 

J.VVaH 

San Diego, CA 

0951 


Entire physical storage unit (“page”) is 
locked during update. 


language, some operations can be per¬ 
formed more efficiently by other pro¬ 
grams. A previous release of SQL Server 
introduced external procedures, which let 
Transact-SQL routines call procedures in 
DLLs. In version 6.5, Microsoft has 
expanded on this concept by providing a 
set of predefined stored procedures to 
facilitate OLE automation. You can call 
these procedures in Transact-SQL routines 
to access OLE servers and execute their 
automation methods. 

Developers can also write their own 
OLE-server programs for access from with¬ 
in SQL Server, extending functionality in 
much the same way as extended proce¬ 
dures. OLE automation is the centerpiece 
of Microsoft’s strategy for applications 
partitioning. A large part of the Visual 
Basic 4.0 manual for developing client/ 
server applications deals with transferring 
portions of an application’s functionality 
to OLE-server programs running on a 
remote machine. 

Having the option of performing OLE 
automation from within SQL Server rather 
than from client applications lets the 
automation routine be part of built-in val¬ 
idation procedures. For example, a credit 
check used to validate a purchase might 
require the use of an external application 
to dial into a remote location to check 
information. 

Your Mileage May Vary 

In our benchmarking (see the table in the 
text box “Making Book on SQL Server 
6.5 ”), we found SQL Server 6.5 to be at least 
as fast as, and usually faster than, version 
6.0, but you'll need to benchmark your 
own applications to get a more realistic 
measure of performance. Also, tuning 
the database, such as setting a table to be 
either row- or page-locked (see the Tech 
Focus), can affect your results. 

There is room for additional improve¬ 
ment in version 6.5. The graphical inter¬ 
face for loading data, which disappeared 
in the upgrade from 4.2 to 6.0, needs to be 
put back, and the inability to modify exist¬ 
ing columns in tables is a major inconve¬ 
nience. However, SQL Server is still head 
and shoulders above the competition in 
usability, particularly in the intuitiveness 
of its administration tools. It’s a solid 
upgrade. □ 


Mark Heftier is a senior technical editor at 
NSTL, McGraw-Hill's testing facility . You can 
reach him on the Internet afmarkh@nstl.com. 
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Adieu, Pentafluge... 
Hello, Cyrus 


he Book of the Mon th is Win¬ 
dows 95 Is Driving Me Crazy 
by Kay Yarborough Nelson 
(Peachpit Press), I don’t usu¬ 
ally lead with a book, but Nelson answers 
questions I hadn’t known to ask, as well 
as clearing up a number of puzzles, and 
her title is on target for what’s been hap¬ 
pening at Chaos Manor this month. 

She doesn’t answer all my questions, 
for instance, about the hesitations that 
send me up the walk Every now and then, 
Windows 95 (Win 95) hangs up for a sec- 
ond. If Pm writing, 1 can type several char¬ 
acters before one will appear on-screen, 
Hunt-and-peck typists, who look at the 
keyboard, won’t mind that, but it’s 
unnerving to a touch-typist, A partial solu¬ 
tion comes from reader Darwin Boyle, 


i ratio ns, perhaps not as bad or as often as 
before, but real enough, Kay Nelson sug¬ 
gests that periodically Win 95 likes to talk 
to the disk, Whi le doing so, it hangs up the 
system; and there’s nothing you can do 
about it. The problem with that explana¬ 
tion is that Pentafluge uses a Distributed 
Processing Technology caching controller 
with 16 MB of cache memory, so talking 
to the disk is or should be as fast as talk¬ 
ing to memory. 

1 may never know why 1 get these hes¬ 
itations because Fm about to change 
machines. Pentafluge is “only” a Pentium 
60. That was state of the art when we built 
him, but it’s way behind the curve now, 
even with the caching controller speed¬ 
ing up disk access. The machine is solid 
enough that 1 can attach a big SCSI string 



We’ve been testing the Cyrix for about a month now, 
and we've found two glitches. 


who dug through the Windows 95 
Resources Kit to find things that Mi¬ 
crosoft’s technical experts didn’t seem 
to know when l asked for help. 

Boyle suggests that I go into Network 
from the Control Panel, select File and 
Printer Sharing for Microsoft Networks, 
and hit Properties. Change the setting for 
LM Announce to No and set Browse Mas¬ 
ter to Disabled, This does help. It seems 
that on a Microsoft peer-to-peer network, 
the computer designated as the Browse 
Master periodically goes out to see what 
new machines have been added. This 
speeds up browsing, but it also brings the 
machine to its knees while it’s doing it. 
With a fast-enough machine you may 
not see the hesitation, but with a Pen¬ 
tium 60 or slower it’s noticeable. 

Alas, while that fixed some of the prob¬ 
lem, it didn’t get it all I still have short hes- 


to it: the Pioneer DE-SH71Q1 read/write 
external optical drive in addition to the 
Maxoptix T3-1300 optical drive already 
built in, a Pioneer DRM-624X six-pack 
CD-ROM changer, and a good digital 
audiotape (DAT) drive. 

The CD-ROMs 1 use most, especially 
Microsoft Bookshelf, the Oxford English 
Dictionary, and Grolier’s Encyclopedia, 
reside on the DRM-624X. This is a triple¬ 
speed unit, which is a bit slow for multi- 
media, hut it’s good enough for text 
retrieval across an Ethernet. The only 
problem with the DRM-624X drive is that 
each CD-ROM has to be mapped as a sep¬ 
arate drive letter. 

What I really need is a system that sees 
the six-pack as one drive and then hunts 
until it finds the CD-ROM that I’m trying 
to access. I seem to remember that early 
Bureau of Electronic Publishing programs 


Jerry Pournelle 


Jerry breaks in a new Cyrix 
6x86 machine and wrestles 
with Win 95’s System Agent 
and the PCI bus. 


would seek through a series of drives, 
but that was long ago. Anyway, the notion 
is that Pentafluge will become a resource 
and backup server and go off to the cable 
room. 

My new main machine will be Cyrus, 
a Cyrix 6x86-Pt66. Cyrus isn’t quite the 
fastest machine in the house; that honor , 
still belongs to the Intergraph TDZ-400, 
a dual Pentium Pro 150, which does graph¬ 
ics so fast it scares me. However, Cyrus is 
the fastest “ordinary” system I have. 

It comes in a neat little tabletop tower 
that can sit right next to the monitor. 
There’s a Matrox MG A Millennium video 
board—1 currently recommend Matrox 
as the preferred video board—a Sound 
Blaster AWE32 card with a Cambridge 
Sound works multimedia speaker system, 
32 MB of memory, and a six-speed EIDE 
CD-ROM drive running off an Adaptec 
Ultra SCSI board. Cyrus came with a 17- 
inch CTX monitor, which is quite good. It 
has a steady image with no flicker and 
good color, but I’ll replace it with my won¬ 
derful 21-inch ViewSonic Professional 
Series PT810. T’ll also bring over my 
Northgate Omni Key keyboard. 

We’ve been testing the Cyrix machine 
for just about a month now, and we’ve 
found two glitches. The first turns out to 
be endemic to all fast systems. We noticed 
that if they were left to themselves for a 
few hours, the machines would lock up. 
This happened to RacingCow, the Gate¬ 
way 2000 P5-133XL, and then later to the 
Cyrix machine. Neither machine had 
the problem when we got it. The log 
showed that the problems developed just 
after we installed Windows 95 Plus. Great 
heavens. Holmes, a duel 

When you install Windows 95 Plus, the 
default is to install System Agent, a utili¬ 
ty that waits for the system to be idle and 
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then goes out and checks your hard disk 
and does other system cleanup things. If 
that’s installed in a system with a “green- 
machine” CPU manager (not a screen 
saver, but a BIOS-level power manager) 
that puts your system to sleep after a set 
period of time, then sooner or later, Sys¬ 
tem Agent and the “sleep” utility are going 
to collide. When they do, they’ll lock up 
your system. It can happen during long 
installations or file transfers. 

By coincidence, I had dinner tonight 
with a Corel team demonstrating the 
new Corel intranet videoconferencing sys¬ 
tem (excellent!), and they sometimes have 
mysterious problems with the IBM Think¬ 
Pads they carry for the networking demon¬ 
stration. I noticed they had System Agent 
running during the demonstration. 

A partial solution is to disable System 
Agent. This is no great loss, because Sys¬ 
tem Agent does nothing that Norton Sys¬ 
tem Doctor doesn’t do better. I strongly 
recommend that if you’re running Win 95, 
you install and run System Doctor. Unfor¬ 
tunately, while that will stop lockups when 
the system is simply sitting idle, it will not 


prevent the stupid power manager from 
putting your machine to sleep during long 
network file transfers or downloads. 

Eventually, both System Agent and 
BIOS-level power managers will be writ¬ 
ten by people who use computers instead 
of theoreticians, and they’ll check for file 
transfer and communications activities as 
well as keystrokes; but for now, you’re 
safer turning both those silly things off and 
using a screen saver. 


Alas, Norton System Doctor is the other 
incompatibility I’ve found with Cyrus. 
There were two problems, both related to 
the great speed of the Cyrix 6x86-P166. 
One was amusing. When you shut the sys¬ 
tem down, the “ IT IS NOW SAFE TO TURN 
YOURCOMPUTEROFF” message appears 
2 seconds before Norton System Doctor 
is finished writing its backup information 
to disk. The result is that when you bring 
the system up the next time, it goes into 
safe mode. Shutting down from that lets 


the system come up naturally. The remedy 
is to count to five after the message appears. 

The other problem—that the machine 
could lock up during a long, unattended 
download—is more serious and has no 
remedy other than not to run System Doc¬ 
tor. However, when 1 reported these prob- 
lems, both Symantec and Cyrix were 
concerned enough that Cyrix shipped 
Symantec a system by Federal Express, and 
they got their software gurus on the case. 


I have no doubt that by the time you read 
this, you’ll be able to run Norton System 
Doctor with the Cyrix. Stay tuned. 

Those were the only glitches 1 had with 
Cyrus. Otherwise, it has run everything I 
have thrown at it, including DOS games 
running under Win 95. Two DOS games, 
Whiplash and ChronoMaster, wouldn’t 
run properly on the Gateway 2000 P5- 
133XL as it was shipped, but they run just 
fine on the Cyrix right out of the box. For 
that matter, This Means War, which has 


The Cyrix has run everything I have thrown at it, 
including DOS games running under Win 95. 
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managed to crash every system we’ve tried 
it on, runs faster and causes fewer prob¬ 
lems on the Cyrix than any other system 
we tried it on. 

I’ll leave benchmarks and other sys¬ 
tematic tests to BYTE’s technical people, 
who can do it much better than I can. My 
bottom line is that the Cyrix 6x86-P166 
with Win 95 is certainly fast enough for 
any application I have to run on it. I have 
enough confidence in its compatibility that 
next week I’ll set it up as the main system 
here; my only real holdup is furniture, and 
that’s just a minor problem. I’ll have more 


next month, but I think Intel now has a 
serious competitor. 


I’m having real problems getting PCI- 
bus network cards to work properly. 
That’s independent of the machines: the 

problem is that the PCI bus wants to do one 
kind of Plug and Play management, and 
Win 95 wants to do another. The result can 
be sheer hell. 

In theory, Win 95 should be able to find 
and recognize new hardware, assign it an 
unused interrupt request (IRQ) and 
addresses, and get everything running 
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properly without intervention. In practice, 
it’s a bit different. 

First, many of the newer systems are 
pretty full. The Gateway 2000 P5-133XL 
came with a bus mouse, an internal mo¬ 
dem, a sound card, and two serial ports. 
There was precisely one IRQ available for 
a network card. When we wanted to add 
a SCSI controller card, we had to disable 
one of the serial ports. Given we have both 
modem and bus mouse, that’s no particu¬ 
lar loss, but it turns out to be a bit tricky. 

The first thing we do with a new ma¬ 
chine is to get it on the network. 1 had a 
new Plug and Play Ultimate PCI-3000 
Ethernet card from Applied Creative 
Technology. The Cyrix is billed as a Plug 
and Play machine. It seemed a fair test: 
insert the card and turn the machine on. It 
locked up to hardware reset. I took out the 
board, restarted, and tunneled down 
through Control Panel, System, to Device 
Manager, where I discovered that since the 

I'm having real problems 
getting PCI-bus network 
cards to work properly. 

Cyrix came with a SCSI controller, every 
IRQ from 0 to 15 was in use by either the 
system itself or Win 95. 

After the Ultimate PCI-3000 Ethernet 
card locked up the system, I took it out and 
inserted an Intel EtherExpresscard on the 
ISA side of the bus. This time, Win 95 
noticed the card, which happened to be 
addressed to IRQ 3. When I let Win 95 
install the drivers for the card, it did so, 
automatically disabling COM2, which had 
been using IRQ 3, and all was well. Once I 
was sure the network worked properly 
with the Cyrix, I tried again to get the Ulti¬ 
mate PCI-3000 Ethernet card to work. 

It wouldn’t. The problem was that I 
needed to make the system set that card to 
IRQ 3—the only available interrupt— 
and it just didn’t want to do it. Even putting 
the card into another machine and run¬ 
ning software to force it to be IRQ 3 did 
not work, because as soon as it was put 
back, the PCI bus and Win 95 between 
them would reset it to something else. This 
isn’t a Cyrix problem, nor is it the fault of 
the PCI card. We’ve had this difficulty on 
every PCI-bus machine that doesn’t have 
several free interrupts. 

There is a way to do it. What you must 
do is get into the Cyrix BIOS (press the Del 
key as it is booting up) and go into the 
menu item called Advanced Features; go 
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from there to Integrated Peripherals. Dis¬ 
able COM2, which uses IRQ 3. Do a cold 
reboot—turn off the system—so that both 
the PCI management firmware and Win 95 
know what you’ve done. Now you can 
insert your PCI-bus card, and both the 
PCI bus and Win 95 will know that IRQ 3 
is available. Then, Plug and Play will take 
over, and things will proceed nicely. 

I’ve just done that. Cyrix has a BIOS revi¬ 
sion that frees up another interrupt. 1 
downloaded that from the Cyrix BBS. The 
instructions said make a bootable floppy 
disk, which I did through Win 95’s My 
Computer and the help screen; copy the 
BIOS revisions to the floppy disk; boot up 
with the floppy disk; and issue the com¬ 
mand Flash ecs. bi n. That took about 2 
minutes. While the machine was turned 
off, 1 removed the EtherExpress card and 
turned on the machine. Win 95 reported 
that the network card wasn’t working, 
which was hardly surprising, and then con¬ 
tinued to boot. When it was done, I went 
into Device Manager and removed the 
Intel network card driver, turned off the 
machine, inserted the Ultimate PCI-3000 


Ethernet card on the PCI bus, and turned 
on the machine. 

I was expecting the worst, but in fact the 
system came up, the network set itself up, 
and everything worked splendidly, all 
untouched by human hands. When Plug 
and Play is working properly, it really 
works painlessly. Of course, it doesn’t 
always work properly. 

Pournelle’s law: when installing hard¬ 
ware, it’s important to turn off the system. 


not just do a warm boot. Alex found this 
out trying to install a D-Link Ethernet PC 
Card in a Texas Instruments Extensa lap¬ 
top. He used the new hardware feature 
of Win 95, but when the network came up, 
the CD-ROM drive wouldn’t work. The 
remedy was to go into the Device Manager 
with fire and sword, deleting all drivers, 
including the PC Card-to-PCI bus bridge. 
Kill ’em all, God will know his own. Then 
turn off the machine. When it comes 
back on, it will notice that it has unrecog¬ 


nized hardware and look for drivers. “Aha! 
I have a CD-ROM drive! Aha! There’s an 
Ethernet card!” Eventually, it will reload 
its drivers, and this time it will have both 
a CD-ROM drive and a network. No other 
procedure seems to work. 

The PCI bus was supposed to solve all 
our compatibility problems, but instead 
it has created more. It’s the same with Plug 
and Play, and the reason is the same in both 
cases: there’s a lot of legacy hardware out 


there, and making provision for that to 
work involves compromises that can crip¬ 
ple modern stuff. 

There’s no way around the shortage of 
IRQs with present-generation equipment. 
SCSI tries, but it’s very often one more way 
to make you crazy. You can reduce the dan¬ 
ger of insanity when setting up SCSI strings 
by using Granite Digital SCSlVue Gold 
Diagnostic Cables. About half the trick to 
SCSI is getting the termination right, and 
90 percent of what’s left is being sure you 
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don’t have cable problems. Granite Digi¬ 
tal cables always work, and the blinking 
lights tell you right away if you’ve got ter¬ 
mination and a good connection. If you 
often do SCSI, get Granite Digital cables. 

The real remedy to the interrupt short¬ 
age will be the universal serial bus (USB). 
Unfortunately, this will take more than a 
new card; it’s probably going to have to be 
built onto the motherboard. Then we’ll 
need peripherals that can use it. When 
it’s done, though, you’ll be able to add dig¬ 
ital video cameras, scanners, sound dicta¬ 
tion systems, game controllers, and all 


kinds of stuff to your system without hav¬ 
ing to get inside the box and without going 
through the IRQ hell. 

At least that’s the way USB enthusiasts 
talk, and you can believe as much of it as 
you want to. I want to believe it all, but I 
do wonder if I haven’t heard this song 
before.... 


Game enthusiasts, rejoice! You don’t 
have to wait for USB to have multiplayer 
game controls. Advanced Gravis Com¬ 
puter Technology is shipping The Ultimate 
Team Sports Set. This is a hub that con¬ 


nects to the game port on your sound card 
(or your motherboard if you have that land 
of machine). Install the software, and 
you can connect up a joystick and a pair of 
game controllers. Actually, you can run up 
to four controllers; I’ve tested it with only 
two because that’s all I have. 

These are the kind of two-hand game 
controllers all the kids use, with a round 
button that functions as a joystick for your 
left thumb, a bunch of buttons for the 
right, and triggers for both index fingers; 
they’re guaranteed to have a steep learn¬ 
ing curve for adults. There are several con¬ 
figurations, all “standard” in the sense that 
every game fanatic seems to understand 
them instantly. Once you’ve learned to use 
these controllers, you can play two-per¬ 
son games like Mortal Kombat; or you can 
use just one of them to really control an 
electronic pinball game. 

That’s the good news. The bad news is 
that most games, including the PC ver¬ 
sion of Mortal Kombat, aren’t aware of 
the multiple joystick hub. Apparently, it 
wouldn’t be hard to recompile two-per¬ 
son games that now use different parts of 
the keyboard to control the action to make 
use of this system, but I don’t know how 
many companies will actually do it. 

This will become obsolete when we get 
USB. With USB, you could have half a 
dozen game controllers connected to the 
same system. And then someone can write 
a multiplayer version of Doom.... 


It isn't often that I get a program so com¬ 
plex that 1 can’t even list all its features, 
much less describe them; but Wall Street 

Analyst 2-CD from Omega Research has 
managed it. This probably isn’t the ulti¬ 
mate in stock-charting and analysis soft¬ 
ware, but it’s not likely that anyone but a 
mathematician will want anything more; 
and there’s no guarantee that a mathe¬ 
matician can get better results. 

There are two approaches to stock-mar¬ 
ket investments. Brokers have their own 
terminology', but I call them “real-world 
factors” and “trend analysis.” Real-world 
factors include what the company makes, 
how efficient it is at making and selling it, 
and factors that influence supply and 
demand, for example, weather and climate. 

Some brokers call the other method 
“technical factor analysis.” It’s a system 
based on predicting the future by analyz¬ 
ing the past, and in its pure form, what the 
company makes or whether it makes any¬ 
thing at all, is irrelevant. The important 


J'Javay JU^Juusj J-\ 

JVJ3_r.rj.LAry _La 2 jJL y-VcjaJ-TJ. 


Debugging memory leaks and premature 
trees ts extremely time-consuming and 
frustrating. Even alter you locate a memory 
leak or premature free, you still have to figure 
out how to fix it. And when you think 
you’ve fixed them all, your customer will use 
your program in a way you never tested, 
resulting in more leaks. 

Great Circle puts an end to all tliat. 
Unlike debuggers, Great Circle doesn’t 
simply identify memory leaks and premature 
frees, it eliminates them. Every single one of 
them. Even leaks you didn’t test for. 
Automatically. 


Without Sacrificing 
Any Performance Or 
Control. 

Simply link your C/C++ program 
with Great Circle and you’ll eliminate the 
memory leaks and premature frees. All of 
them. Without impacting the performance of 
your program. Without changing a line of 
code. Without recompiling. 

And we’re not just talking new code, 
we’re talking legacy code and third parry 
libraries—even when you don’t have the 
source code. 

To answer some of your questions: 

1) you don’t sacrifice any control or flexibility, 

2) you don’t need to change your program¬ 
ming style, 3) Great Circle provides a lull 
report of the leaks it has eliminated, and 

4) Great Circle is easy-to-use. The learning 
curve is usually less than five minutes long. 

Eliminate All Your 
Memory Leaks With 
One Phone Call. 

Call 1-800-360-8388 to order 
Great Circle. While a maze might be an 
enjoyable challenge, it’s no longer the best 
way to deal with memory leaks. 



Avoid Memory Leaks. 
Avoid The Mi 


IMow. Try Great Circle Ris k-Fr ee 
With Our "Leek-Free" Guarantee. 

“If your C or C++ program leaks or prematurely frees 
memory utter linking with Great Circle, simply return Great 
Circle — within 90 days of tire receipt date — and well refund 
rhe entire purchase price. No questions asked .* 

That’s not simply a promise; irs our “Leak-Free” guarantee 
Every word of it. No more i/s, ands. or leaks. 


<3 r^at Circle 


from 


Geodesic stjsiemS. 

800-360-8388 
312-728-7196 (1L> 
e-mail: infb@gttxlesic.com 


VISIT OUR WEB SITE: http://www.gecxlesic.com 
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PLATFORMS: WINDOWS NT • WINDOWS 95 • OS/2 * NLM 


things are ratio and trend lines. In the old 
days before computers became common, 
this was done by drawing lines on charts 
of the stock’s past history and trying to 
extrapolate trend lines into the future. 
There were all kinds of rales of thumb hav¬ 
ing to do with the technical factors of the 
market, such as the ratio of railroad stocks 
to industrials. It all sounded very compli¬ 
cated, but it wasn’t, and you could learn 
most of the technical theory in a week. 

Then in World War II, military-opera¬ 
tions research people developed all kinds 
of mathematical techniques for predicting 
the future based on a chart of the past. The 
intention was to develop ways to predict 
where an airplane would be at the time an 
antiaircraft shell could get to an intercep¬ 
tion point, and the problem was suffi¬ 
ciently complex that some of the first high¬ 
speed computers were developed to solve 
the equations in time to do any good. It 
wasn’t too long, though, before market 
analysts got interested in the same tech¬ 
niques, and thus was born a new era in 
market analysis. 

The new theories also spawned some 
science fiction cliches, such as the boy with 
the computer who is able to manipulate 
the market and end up owning the earth. 
The author of that story didn’t consider 
what might happen if everyone on Wall 
Street also had a computer. 

That is the situation today, and since 
many of the technical analysts use the same 
techniques and often the same analytical 
software, it’s hard to get much of an edge 
by doing market trend analysis. It’s even 
harder to get an edge you can act on in time 
to do you any good; after all, many of your 
opponents have a direct wire to a floor 
trader, and they’ll get their orders in while 
you’re trying to call your broker. 

If, after you’ve thought about that, you 
stil I want to try your hand at technical mar¬ 
ket analysis, the best bet I know of is to 
get Wall Street Analyst 2-CD and spend 
some time with it. Spend enough time, and 
you’ll know quite a lot about the subject. 
All the analytical tools are in the package, 
and the instructions, while sometimes 
tedious, are complete. You’ll learn about 
buy and sell factors, and you can call on 
the built-in expert systems to check your 
work. There’s other software that will 
watch for trends and alert you when buy 
or sell conditions have been met. You’ll 
learn about support and resistance lines, 
and all the other technical stuff that fasci¬ 
nates Wal 1S tr eet a n al y sts, continued 


x I Q: What does it take to deploy a 
l\ superior client/server application? 

z | A: A SUPERIOR SERVER 


'with the most 
advanced client-side SDK on 
the market: c-tree® Plus at 
$895. 

• Complete “C” Source code 

• ROYALTY FREE (Client Side) 

• Multiple supported protocols 

• Fast, portable, reliable 

• Powerful features like 
transaction processing 

• Win95, NT, and 
Windows 3.1 ready 

_ _ _ c 

ADD a strong, multi- 
platform, industrial-strength 
Server that supports. 

• File mirroring 

• Heterogeneous networking 

• Automatic disaster recovery 

• Multi-threaded design 

• Best price/performance 
available; from $445- $3745 


’A solid, 
economical, easily 
deployable product that fits 
your needs, 

* Portable 

* Scalable 

* Exceptional Performance 

* Flexible 

* Easy Server distribution 

* Convenient OEM terms 
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FAIR COM 


Heterogeneaus TCP/IP Network 


You can’t find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 



WWWeb Address: http://uwwu.faircom.com/ 

SOO-234-S1 BO 

U.S.A. 4006 W, Broadway - Columbia, MO 65203-0100 
phone (573) 4<15-6833 fax (573) 445-9698 
EUROPE Via Patrioti, 6-24021 Albino (BG) - ITALY 
phone (035) 773-464 fax (035) 773-806 
JAPAN IKEDA Bldg. #3,4f-112-5, Komei-chou - Tsu-Clty,MIE 514 Japan 
phone (0592) 29-7504 fax (0592) 24-9723 


• SUM O/S 4.X • SUM 0/5 5.X * MIPS ABI CSGI) 


c-tree Plus® FairCom Server® 


• Complete C Source 
» Single/Mu I Li User 

• Client/Server (optional) 

• Full ISAM functionality 

• No Royalties 

■ Transaction Processing 

• Fixed/Variable Length Records 

• High Speed Data/Index Caching 

• Batch Operations 

• File Mirroring 

■ Multiple Contexts 

• Unsurpassed Portability 


* Client/Server Model 

* Transaction Processing 

* Requires <2MR RAM 

* Online Backup 

* Disaster Recovery 

* Rollback - Forward 

* Anti-Deadlock Resolution 

* Client-side "C" Source 

* Multi-threading 

* Heterogeneous networking 

* File Mirroring 

* OEM/Source Available 


FOR YOUR NEXT PROJECT CALL FAIRCOM; YOU 
CANT FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 

Also inquire about these FairCom products: 

d-tree™ r-tree® ODBC Driver 

FAIRC0M' 

CORPORATION 
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□OS • APPLE A/UX • LYNX • SCO • SYSTEM MANAGER • SUN 5PARC-SOLARIS * IBM R5/GQDG • HPBOQD • RS/6DOO 



















Pournelle 


Adieu, Pentafluge... 


A Message 
to Our 
Subscribers 


From time to time we make 
the BYTE subscriber list 
available to other companies 
whose products or services 
would be of interest to our 
readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 

Furthermore, subscriber 
names are made available for 
direct mail purposes only; 
telemarketing calls are strict¬ 
ly prohibited. 

Many BYTE subscribers 
appreciate this carefully 
managed program, and look 
forward to receiving informa¬ 
tion of interest to them via 
the mail. While we believe 
this information is of benefit 
to our subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive promotional 
literature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to: 




BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 



A Division of The McGraw-Hill Companies 


The best part is that you can do all this 
without risking a cent beyond the cost of 
the software; meaning you can develop a 
system and test it before you jump into the 
market. There’s always the chance your 
system will work perfectly until the day 
you invest real money. None of that will 
be the fault of the software. 

Wall Street Analyst 2-CD is the best and 
easiest-to-use technical market-analysis 
program I have seen. They have really 
worked at it. The CD-ROM version gives 
you the complete stock history of a large 
number of companies, including Micro¬ 
soft and Apple. It’s fun to superimpose 
their charts. Then you can add IBM and 
finish by looking at the trends for a fertil¬ 
izer company. The result should be instruc¬ 
tive. Highly recommended as software. 

The game of the month is SSI’s Fantasy 
General. This is a tactical-level game with 
a long story scenario. It’s turn-based, so 
you have plenty of time to decide how to 
proceed. I found it restful after some of the 
more frantic real-time war games. It’s not 
quite as addictive as This Means War, but 
for compensation, there’s no random sab¬ 
otage factor, and while it will crash when 
run under Win 95, it doesn’t do that often. 
Each episode of the game takes under an 
hour, but there are a lot of episodes. 1 
haven’t finished it yet, but I intend to. 

A good companion to Windows 95 Is 
Driving Me Crazy by Kay Nelson is Opti¬ 
mizing Windows 95 by Lenny Bailes 
(Osbornc-McGraw-Hill). This is more for 
reference than light reading, and unfortu¬ 
nately they chose to go with more pages of 
text instead of a better index and an ana¬ 
lytical table of contents; meaning that 
there’s more in it, but finding what’s there 


can be difficult. It’s still well worth having. 

The book of the month is Expiration 
Date by Tim Powers (Tor Books). It’s a typ¬ 
ical Powers story: well-researched details 
of a world that you’d swear is modern 
Los Angeles, but it clearly isn’t, since in the 
first chapter the protagonist finds a vial 
containing the ghost of Thomas Alva 
Edison. I don’t think you’ll be bored. 

The CD-ROM of the month is Critical 
Mass: America’s Race to Build the Atomic 
Bomb, from Corbis. This is a well-done his¬ 
tory of how the atomic bomb was devel¬ 
oped. It also includes lessons in the basic 
science involved. Of necessity, it empha¬ 
sizes some of the Los Alamos people while 
ignoring others, but the selections have 
been done reasonably well. 

Corbis is “Bill Gates’s other company”; 
like all Corbis products, this one is slick 
and easy to use. It has a sophisticated inter¬ 
face. There’s one problem: it will not run 
on a networked CD-ROM drive. The disk 
has to be in a drive native to the machine 
running it. That may be a problem for edu¬ 
cational institutions. 

As usual, you can find more of this col¬ 
umn on the BYTE Web site. You might also 
want to check out http://www.earthlink 
.net/discontinuity, where John C. Dvorak 
and I argue critical issues. □ 


Jerry Pournelle is a science fiction writer and 
BYTE's senior contributing editor. You can write 
to Jerry do BYTE, One Phoenix Mill Lane , Peter¬ 
borough, NH 03458. Please include a self- 
addressed, stamped envelope and put your 
address on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also contact 
him on the Internet or BIX at jerryp@bix.com. 


PRODUCT INFORMATION 


Critical Mass: America’s Race 
to Build the Atomic Bomb 
about $40 
Corbis Corp. 

Bellevue. WA 

(800)246-2065 

(206)641-4505 

fax: (206) 643-9740 

http://www.corbis.com 
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Cyrix 6x86-Pl66 
from $3939 
Cyrix Corp. 

Richardson. TX 

(800)340-7501 

(214)968-8388 

fax:(214)968-8070 

http://www.cyrix.com 

Circle 1020 on Inquiry Card. 


Fantasy General 
$45 

Strategic Simulations, Inc. 

Sunnyvale, CA 

(800)601-7529 

(408)737-6800 

fax: (408) 737-6814 

http://www.ssionline.com 

Circle 1021 on Inquiry Card. 

Ultimate PCI-3000 
Ethernet Card 
$79 

Applied Creative Technology, Inc. 

Dallas. TX 

(800) 433-5373 

(214)358-4800 

fax:(214)351-6741 

Circle 1024 on Inquiry Card. 


The Ultimate Team Sports Set 
US$119.95 

Advanced Gravis Computer 
Technology, Ltd. 

Burnaby. British Columbia, 
Canada 

(800)663-8558 
(604)431-5020 
fax: (604) 431-5155 
http://www.gravis.com 
Circle 1025 on Inquiry Card. 

Wall Street Analyst 2-CD 
about$49 

Omega Research. Inc. 

Miami, FL 

(800) 556-2022 

(305)270-1095 

fax:(305)270-8919 

http://www.omegaresearch.com 
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BUYER’S 

GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the 
latest hardware and software products at 
the best prices. Page 1 44 

Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, catego¬ 
rized for quick access. Page 165 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 172 
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COMPUTER DISCOUNT WAREHOUSE 











SNAPPV Video 

A Snapshot 


The easiest way to bring 
pictures into your PC 

Grab 2'1-bit color PC stills from noy video source and create 
incredible business reports, newsletters, brochures,, catalogs, 
bulletins and much more! Supports BMP- PCX. TIFF, 

TGA and JPEG file formats for thousands of Snappy uses, 

♦ Resolution up to 1500 x 1125 at Ifi,7 million colors 

♦ Snappy image capture, processing and 
enhancement software ♦ Fauve Matisse Snappy 
Edition—painting, retouching and tilting software 

♦ Gryphon Morph VI5—morphing, warping and 
special effects software * Preinstalled 0-volt buttery 

♦ High grade video cable 


WHY 
PAY 

RETAIL? 

CDW Sells 
For Less\ m 


Iomega 

Zip" Drive 

Fast, easy and 
worry-free data storage 

♦ 100MB capacity on a single 3.5" Zip 
disk ♦ 29ms seek time, up to 1.4MB/second 
sustained transfer rate ♦ Parallel or SCSI 
interface (SCSI host adapter sold separately) 

♦ Compact and portable: 1.5 M x 5.35" x 7.25", 
1 lb, ♦ 1-year warranty 


Parallel 


SCSI., 


100* 


► 199- CDW 51392 

iQQOO 

CDW 51390 

$19“* 


CDW 51396 


3,5" 100MB Zip disk. 

*$149.00 after SJifJ jrmiMn m amtfnctuirer's rebate. Valid with 

purchase of any external Iomega Zip Drive 7/1/56 through H/1B/06. 


HARDWARE, SOFTWARE & PERIPHERALS 

nssnm 


AdDbB PagaMator V6.0 WIN...__ 

Adobe PagaMakar Vg .p WIN upg. 132.91 

A*** Phnltthcb V3.0.5 WIN. 545.70 

AmBda Backup Inr Windows 95. 66.99 

CaBra OmniPBga Pro V6-0 WIN upg. 114.20 

Caere OmniPage Pro W 0 Wil*9& upg_ 113-BS 

Coral Word Parted Sum WIN. 374-51 

Coral Wqrd Parted} Sum WIN CD. __ . 24 t.M 

Coral WordPartecI State WIN CD upg. . jl.77 

Cord Wonlpnrteci Sitete win upg 3.5/CP .. . 133.70 

CoratOflAW VS 0 WIN9G CD.... .436-57 

□ataslDrm Procomm Plus V2.01 DOS. 80.91 

DataMcxm Puwomm Plu* V3.Q VMN95WIN 123.11 
amstom Procomm Plus V3.0 winos/win CD.trMV 
OateHlDnn Procomm Plus V3.0 WINftSWIN upg . .79.81 

DalnoaWir»FAXPFlOV7.&WlN». 71.39 

Intuit OuWt&ook* V4J> W1H. *4.29 

Lolu* 1 ^-3 V5.0 Wt« . .. J»1,45 

Lotus 1 2-3 VS.O WIN upgrodo.. Ul.Gfl 

Lolua oc:Mall Mot*e V2 2 WIN __ 123.39 

LOU* Ogonlior V2 I WIN 09,» 

Lotus Smart Suite 90 WINDS upg CD _ Ui 7S 

LotuB SmartSuite V4.G WIN upg . I10.TS 

McACm Vkui6c«rt V^0 W1N95 44.23 

McAtae WruaScan V!L2 WIN ... 44.17 

Micros alt Accbkb V2.0 WIN . . _JM.ft4 

Mlcroaqll Accaas V2h WIN dw KU .... ... 2M.M 

MiCrCteOll Access V2.Q WIN Upg . 114.9* 

Micrmoll Axxaas WIN95 upg. *4.63 

Microsoft Excnl VIS 0 WIN._. JIM.1H 

Microsoti £xc«l V&,0 WIN comp upg M4.M 

MIcfMdll Front Page VI 1 WIN9G ._ . NW M 

Microscll MS-DOS V6.22 upg. 49.06 

Microsoft Office Pro V4.3 WIN..... SM 24 

MicroeoH Oiltoo Pro V4 3 WIN Itara 45M8 

MicrnaoM Office Pn> V4.3 WIN upg. 364,26 

Mlcrosah Olfco Pro w/Access WINaS i^ig.. 314.&0 
Microsan Office Pro wtihshair wrws CD . mui 
Microsoft Cfflo* Pro wrOrthetf WtNflS upg CO 91*-2S 

MtcrosoH Office Pro WIN95._. 530.83 

Mterosoft Office 5ld WINSS . 449.14 

Microsoft Office Sid Wl N95 CD. 448.88 

upg. 229.17 

flN&5 upg CO.. 213.17 

WIN . 449.93 

WIN Hearse .382.95 

V4 J WIN upg.... Jlfi.72 

Pinal WtNft5 CD,.. 41.15 

Mowoll Prated V4.0 WIN ™..„. 419.11 

Mx-rowll Fubftehor CD DelLiKU WlNgs an. 20 

NkMMlI Publisher V2.0 WIN . 50 20 

Micro soil Visual Saalo Pro V4. & WIN CD. 443 49 

Mlcfcoolr Visual 6as* Pro V4,a Win vers upg CD 81. J J 
Mfcrmott Visual C+* Subrnrlpllob WfN95 -U7.93 

MtcrosolC Windows 9S . ,d*MT 

Mlcrosolt Windovra B6 il^q. M.TT 

Microeoir Winder** g&^Q CD.. *4-?T 

Microadt wincfcwrt va. 11 02M 

Microstrfl Word VB.C W1N...„. 298iN 

Microaofl Word Vfi.O WIN upg... 1 14.88 

Mteroeofl Worta VS.0 WIN. 4irl 

Mlcrown Works WIN35 . *MI 

OuarkQuartiXProfla V3.32 WIN ... Bit 03 

Quarterdeck Clean $/***# V2.C WlNge . 29.85 

OUAfterdmk QEMMV8.0WIN95AVIN3.1 ... 9S.I0 

Symantec ACT V3.0 WIN..... 171.2* 

Symantec Notion Anil Virus V3.il DOSrWtN .. ,48.50 
Symantec Notfon Anil Virus WINgs 72.14 

Symantec Norton Anil Virus WIN95 upg.. 53.75 

Symantec Norton WT Tools Vt.O WIN NT CD ....45.W1 

Symantec Norton Ulllillas V8.0 DQSAWfN. 1 12.53 

Symantec Norton UlllHlM WIN05 . J 1 6 16 

Symantec Norton Ullliliaa WIN9S upg. 57,54 

Symantec pc ANYWHERE Remote VS.O WIN. 71.44 

Symanlec pcANYWHE«6 V2.D WIN. . . 111.51 

Symantec-pcANYWHERE VS.O DOS. 1 21. IT 

Symantec pcANYWHERE32 WINSS^T. .151 JO 

Symantec pcANYWHEHE32 WINSaNT upg. 82.10 

Syma.m« WmPAX PRO V4.0 Wl N...... 11, n 

Symantec WinFAX PRO V7.0 W1N95 CD.._,......7t.M 

Vtenlana Nelscapa Navigaldr V2:D WIN. .......43,04 

Vtsto Tectinical V*.q WINW..™. iH.11 

V»sloV4.0WlN55CP . lEUi 


NETWORK IHG PRODUCTS 


:'V. Novell 


NETWORKING PRODUCTS 


Bay Networks 

SynOplrCS Syaam 900 10BT ft-pOrl hub .. 
SynQplica System 0>OM 1DBT B-ftert hub . 

tffDUhJ-CSYB 


5-porl Wdrt 5 >teup Hub 
8*pdr1 Worhydub Hub 
Combo Elherl&l-AN c, 
Combo eirterPctcAN 


5UmrS5‘...^ 
10 User 3.5- . 
25 LJWr3.&' , 
SO Uwr 3.&V,. 
10Q Da« 3.5‘ 


. .*M,77 

.1539.74 
. 22S5.76 
..5119.81 

....4433,13 


MICROTEK 


. wmat_...HR 

Scan Maker E5 color ilalbed... 
ScnnMakm Ee <x*ot iiatbrnl... 


iISfl 


UMAX 


Vlata-Si; 

PomerltK 


2PCPiq2... 


irioo*; El PCProe. 

V t £ I O M £ t K 

PHperftxt VX.—*.. JHJI 

mmEmmnnrMXEE;^^ 


PE310B2 pocket Elhamet coax.... 
PE3I0BC pockal Elhernal ooax... 
PE3 10BT podkel ShfrnR fret,. 
PT31GCTP pockel Token R.ng III. 
PPX0H Parallet port mulllptexor .... 


co,v,vrfl 


EXB’STOQLT TBu Bmm____ 

Eagle* .... 

mmm,- 

Jumbo 360 internal, ... 

Jumbo 1400 iruamal...... 

1 w/lape.... 

T 1000 9IMW6 ■ftffluiin wfonpe... ... 

T10QOE 900MB poraJIdl port.. 


. 39,10 

. .mo .an 

-.lH.1t 

..lil 


romega 


Zip drive . 

Oftlo Easy 000MB Tnavan tape dfly® mterrml,. 
Oltlo Easy QWMB Travan tapa drive extamnl. 

Jaz drive 1QB Intern. 1 SCSfli . 

JOi drive I SB OUten uni SCSI-11 . 

Jaz drive IGB dariridgo ... 

WICROSOLUTIONS 

Backpack 80CTTD 000MB Travan paraltaJ.^. 

Pinnacle ^icibci 


.199.00 
.ISt.OO 
. 110.95 


Sl£P 


intelllnenl AimSwdch 2 onmputeraEo 1 printer. .24.43 
InlelllqEfil AiiteSmlcIi 4 ^mpLitera te 1 pririter.. 3S..84 

JpIIjANjP Plus pdckel aarVar . 

SNAP a tarter hit 2 computera to 7 primer... 
SNAPackl-miimmwriUter, .. 


.41-89 

SIM 

Teton Ring aula adapter 16M ISA... ....225.92 

Token Ring MALI mUlhpdrt...__. 315-99 

iny. 


® SyQuest ' 


EZS35 135MB IDE internal . . 
EZ13S 135h*a SCSI exlarnal . 
EZ135 iSMBejilamal 
EZ135 13SMB cartridge.... 


ALPS 

Oasklop Glide Ptwit —__ 

QlideFtelrH Wlrtd()w& S5 k&yfcajard . 


Omwteg llaie 11 6m 3 i4 , /jimssum pen . . 
□rawing Slate II T£x12 w^praa&ura pen... 


(L 4k5 wrtireKL« pen... 
" " 9 ^/pressure p- ' 


EPSON' 


PftaloPC digital camera. 

AcbonScanfiong System H .. 
ESM3CI0C doter sefimne- 
ESlSOClC Pro color sea 


ATI Graphics XptfvuloMSA 1MB . E4H3.5: 

ATI Graphics Xpreaaion ISA 2MB. 12* 8 

ATI Qrapbics Xpreseion PCI 2MB__ 120.2 

ATI Grap4il« XfTOSsidri VLB 2MB. 1-57.1' 

ATI Graph lea Pro Tuba ISA 2MB . -...JfctJl 

AH Grabbles Pro Ttebo PCI 2MB. -JM1.I 

ATI Graphics ProTurtte VLB 2MB ... 210.2: 

ATI Graprtica ProTrabo PCI 4MB.. .405.QI 

ATI Video XpteMiion PCI 2MS .. ~J%21 

DiamomJ SireodStar Pro ISA 1MB... ..JfJ 

Diamond sEeblthe* 3240XL PCI 2MB. 305.2! 

Diamond Stealths* Gtepbl» 2120 P& 1MB ^ 3 
Diamond StealthG* Video 3£QQ PCI 2MB .... 25B. 
Intel Smart Vlrteo Rpco nierr Pro.. .....40S, 


NASDAQ 

BUY WITH CONFIDENCE 
COW* 1$ A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL CDWC 
DAB rated 5A1 
Duns 10-762^7352 


SiH 



n~ 


CDW" TELEPHONE 
HOURS 

Sales 

fvtovlay'-Frttay CDT 

SaliinJ^' 3Bm-5pm COT 
Tech Support tor Customers 
Mmdey-Frkfay Bam-fipm CUT 
SaflurdayOam-Epm CUT 


If you find a better price, 
call CDW® before you buy 
Fax: 847-465-6800 
Sales: 800-959-4239 iwowi 


CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 











































































































































































































NetWare V4.1 

The only network ready 
for tomorrow, today 

Advanced security, authentica¬ 
tion and auditing capabilities 
make NetWare V4U the indua- 
try's most secure network operat¬ 
ing system, and, with NetWare 
Directory Services™, enable it to 
provide the platform for true distributed 
computing 


5-ueer CO.. 



$703* 

$1569* 

$2319* 

$3176* 


Far in farm ntian an otlufr Wowfi mu Fli-ueer park 

Uuen*inj( anil upgrade*, tail a 
CD W Account Executive today. 


WHY 
SETTLE 
FOR LESS? 

CDW* 
SERVICES YOU 
BETTER™ 



EPSON Stylus Pro 

The next step in cater inkjet printers 

▼ Maximum resolution: 720 x 720 dpi in black nr color on 
plain paper with Microdot technology T Maximum print 
speed: 3 ppm black printing, 1 ppm color printing 

V Parallel and serial interfaces V PC and Macintosh 
compatible ▼ Networkable-—optional Ethernet or 
LocalTalk interface cards avail able V Optional Adobe 
Postscript level 2 with Pantone calibrated colors 

▼ 2-year warranty £ 4 4 QOQ 

PRICE DROP! uHt u cDw 57352 


CDVF CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, 







TOSHIBA 


. .JC5 5/9Q SMB 772MB 11.3" clWM-K&n ... .157ft.fit 
410CDT 5m SMB 772MB 11 3“ actus 4X CD. 1149 SC 
FOflOQOfllOCT 5/90 8M$ 720MB OS' active .114 9.M 
TscraTOOCS 5/120SMB 1,2GB 11J Oual4c3Pi.JM3.Sfi 
Tm MED! 5/123 T6MB 1 JOB 12T ati* SXCD61 B9.00 


AST 


AKdftJIOSfSi^SOMIO^Udton U-tt&ps .2128.65 
AftHfejnSrHUOuBeDOhe lOrTriifcon lUO^s . 2fiS?.22 
AsrarifaJXHQDaffiSCOVB 1ft4'«riMj 14v*UX» 

ASL£rta J*j bp ffinVG 10.4' adue UAftS* 52 7 5 B5 

.tearfe pxsnoo 9JE &XNB 1U driwar 4X03 .3*10-61 
Aw*P3}SlW««Ta(»ll7tlWai»4XC0 3MS.10 
Aaialte FS0 5M 33 at® aa*fi 11,3T sc*™ 4X CO.4331 60 
Aur* F50ai338Me 139B Utf tt*B 4XCO/*7«.M 
Advantage' Desktops 

624^5/1 W 16MB 5.2GB 14.4# bps 0X CD. T4S4-91 

620-5/133 16MB 1.2GB 14.4 K bps BX CD . 167S.S5 

62947150 16MB 1.600 14.4# bps 0X CD. 18503 

822-5/1 CM ISMfl 1.2GB 28 8# bps 6X GD.. ..1SSfi.1l 

3Z4-5/133 1SMB l|0B 20.6# boo W CD. 1796 71 

020-5/15016MB21GB2BBH bps I decKX CD .31 U. 3G 
92OT16S lews 2 1GB268#6[)*385CCO ,3224.90 

fllTM 

_ iHi.74 

. 1WSI 

liiLil 

.1941.93 


==s 


LC 6100 5/100 BMB 630MB 
LC5100S/100 10MB 1,2GB- 

LG 5133 5/133 BMB 630MB. 

LC 5133 5/133 10MB 1.2GB... 

LG £160 S/166 16MB 1.2GB . 

MS 5100 5/100 16MB 1 20B.. 

MS SlflO S/100 16MB 2.1GB. 

MS 5133 5/1 33 16MB 1.2GB., . , ...... 

MS Si 33 5/133 18MB 2 1GB. 

MS 5168 5/166 16MB 2.1GB 6X GC 




.1775 7Q 

mi n 
.IBS'S .33 
.2523-43 


MS-T 5100 5/1QQ 10MB 1.2GS. T707.52 

MS-T 0100 6/100 16MB 2.TGB .. 

MS-T 5133 5/130 18MB 1,2GB.... 1>?1.12 

MS-T 6133 5/133 16MB 2.1GB.. ..■»!« t 85 


COMPAQ 


-TE 5000 5/75 6MB 510MB 10,4' dwsl-scan ,1 
.TE 5000 5175 SMB 010MB 11.3* dual-Kan .. 

.TE 5000 5,75 BMB 81C3MB 10.4-active . 

.TE 5100 5/90 0MB 810MB 10.4' sflbvi. 

LTE 5100 5/90 BMB 810MB 10.4“ act™ 2X CD .4411.17 
.TE 6200 5/120 0MB 1.35GB 10.4" active 4M1 37 

.TE 5300 6/120 1$MB 1.3GB Il,f *dtv*. 5145,37 

.T6 5300 5/133 15MB l,35& 12, T active... ..5741.47 
Pr«Lln*P S*r|«9 Pcaklcps 

ProUnaa 576a 5/75 BMB 630MB. < J44 70 

PftSLInaa 575* 5/75 BMBIOeGB .. 'JS2-!? 

ProLinoa 51 Me 5/100 6MB 630MB . im.lt 

ProLinBa 5100s 5/100 BMB 1.WGB . ,14lfc§i 

ProLmea 51 Me 5/120 0MB 030MB . . tf49Tfi 

PnoLlnsa 5l(M 5/100 fiMB 630MB _ „..^.ll9J,30 

PtdLImb Sonias Mtn i-Towers 
PloLInVa 5133 MT 5/133 16MB 2 
PioLlnea 5160 MT 5/150 10MB 2 
PfdLlnaa 5160 MT S/166 10MB 2 

Osskpro Sitlas Desktops 

Dsskprp 575 5/75 8M6 040MB ... 

Dsskprp 5100 5/100 BMB 840MH .. 1*25.00 

Deskpra Si 00 SHOO 18MB 1.2GB.. 

"—kpro $120 S/T20 10MB 12GB. TM7JH 

CkWkpitr 5133 5/133 16MB 2G& 4# tt> . 2632.9D 

Dsskpro 5150 5/150 IBM“ -- 

Dsskpro 5150 5/150 16P“ 


if 1 crTTfiockamcr &120 a® 12 GB iac«*»..«ns .is 

BS13316NB 13G& 121' ecMo MM .21 


NEC 


Versa 2200C 5^5 8MB 010MB 9.5' adlvs . 2449-00 
Versa 4060H $m AMS 01 C?MB 10,4“ active.. 4SH4M 
Vo-bb 4 OB OH 5/120 BMB 1GB 10.4' acb vO ,...4300.00 


S&I&010 5/10CUWBJ10MB11cU*«an 4# CD .2099,00 
SEMS 010 5H 00 8fi® 1,3GB 12.f adhfl 6X CD.370a.OO 
SENS 310 ^150 TBfi* 1,3GB 121 “ bUwh 6X CD 4299.00 
SENS 810 5/13316MB 21GB121' sdhe fix CD 4MB .09 


Extensa 5tO 0/100 6MBQ1DMB 10.4' dual-acan .1033,70 
&4M9eOCD575a^eiOIVEWUj*i^i4X 2442.20 

Eli™ seoccrr yrsam 1 sgb t 04/ a*»4X cd 3560.05 

B&saS!0CD51tDfihe3lthB 11 J'i^anQfCD. .2094.07 
BM57QCOr?10QlM9lMld#^4XCO^ 

TM5100 5/B0 BMB 1 2GB 10.4" ad™. 33(1-03 

TM020O 5/120 8M0 1.2GB 11.3“ acO/S ^- ♦MlS 
TM5300 5/133 8MB 1.2GB 11.3“ SCtivS. 4014,1 B 


Call for a free 
***““’catalog 


CDW sells lor less and services you better!" 

800-359-4239(4cdw> 

Visit our newly redesigned web site! www.cdw.com 


U0M5 EIDE.. _.1M.SS 

1.0GB Eatl-ATA... . . 261-31 

2.0GB Fasl-ATA.. 211.47 


CONNER 


540MB EIDE. l&l.Sfi 

050MB Fast-ATA. 1S2.M 
1.0HMB IDE. 213.02 


1.05 Fmt 9CSI-2-.U1.T0 
214GBFMSCSF2.5fiJ.54 
429GB Fast SCSI^Sfl 1,74 


fS? Seagate 


545MB Faal-ATA... 1 74-1* 2.1GB Fast ATA-2 .Sft9.41* 
“ 2l4GaFaatGCSL2.762.64 
214GB F/W SCSI-2 B04.fia 
429GB Fasl SCSI-2 .f SI ■’91 
9GB Fa« SCSI-2MBB.07 


C*Viar 635MB £!□£: 

. m.si 

Caviar 853MB EIDE,.. 

Caviar 1.G2GB 

... .SJij 

C*vi*r 2.1GB EtD£-3. 

Caviar 2.5GS E1DE-2. 

. 356,79 

.. *01.17 


Aoculngw SIDE-3* wi'on-board .U-lfi 

Ajcculpgc SIDE-4* wipa r 2 Banal gBma.;..—„._.27.74 

Acculo^c SIDE-4 VLETDE I BSfidBBriaF. 59,24 

Adaptec A VAT 506 SCBI-2 CD Kit. 49.12 

Adaptec 2042 VLB SCSI-2. 239-11 

Adaptec T542CP SCSI MBater Kil. 257-9J 

Adaptec PCI Ultra Wlda SCSI Krt.. .209.10 

Adaptec Power SloragB ISA Kit. W9-40 

Adaptec Power Sloraqa PCI Kit . 409.17 

Ptwtt* BCE2300+ -0-ID Pn-bcard BKjS 10650 49.47 

Promise EIDEMAX ISA 2HO On-board BIOS.... 26-11 

BOCA 

Qrtiinfl Ejtpreaa 14.4 tmemal vt/teai.„. 49-K 

O-ilirm EJtptVS* 14.4 VHlbrr^l W .l0Jt . . 17 J7 

V.34 20.0 in lama) writac_____ ...147,« 


V-34 20 8 extoiMl VkAw 


©Hayes 


ACCURA 144 inlBmal wAax.. 

ACCURA >44 external w/fax__ 

ACCURA208 V.34 tnbafna) w.Tax.. 
ACCURA 200 V.34 exIemBl vulaji .. 
OPTIMA 205 V.34 Iniemal w/1ax„„. 

OPTIMA 144 oxlBfflal w/1bx..^„. 

OPTIMA 200 Buslnsaa Modam. 


0&PRACT1GAL 


14.4 internal wfliu.-. . . SS.tt 

14.4 MlnHowar w/Tbuc.._____ 794)5 

V.34 £0.0 internal WTft* . .. 141.11 

V.34 28 8 Mfcni-towsr w/lmx. 161M 

PUREDATA 

SatlaFAXtlnn 4DO 14.4 Internal.... .219,29 

SMUFAXbon 500 200 internal .. 


Canon 

BJ30 mono. 2W-H BJC4100. 24000 

BJC70 . 2M.IS MultlPASS C2SOD 

BJC210 ..... TOT.B9 p rim ft Opie rV ECAn n er-/ 

BdC610 .. 4a9.NI fax... 590.359 

EPSON' 

□FX50O0 PIUS . 10*6.41 

DFX0OOO. _..l333.1fl 

FX870.. 280.45 

FX1170. JTA.fifl 

FX2170. 499.M 

1.0570+ .. 144.2S 

LO07O.. 443,83 

IQ1070+. 3*3*4 

Lexm^vrk. 

Color JetPrlmerTBkr.. 177.97 

Odor JetPrlnter 2070 . JW-75 

Optra E Sppm. 543.17 

Optra LX* Ifippm.... 1MMI 

Oatra R* ajprn ...— *g*-S 

MnWritorTBOc thermst mkjet... 2M.S0 


1150 .. 13180 3123 . ..2M.lt 

2923. .J71-01 KX-P6100 Lasar... 274.44 

2130..,.. 204.23 KX-P05O9 Lasex. ..448.62 

2135tOtor. MT-&J 




. J Texas 
Instruments 


mkaoLaaer BOO ... 


ZOOM 


V.04 20.0 (axmodam inTemfll.. 

V 34 28.0 roxmCHJem extamM . 

V.32bra 14.4 VpIcb SpeBkarphone internal 
V.04 28 0 Voice Speakerphone internal. 


.152,31 
. .158.94 

. 159L94 




COMPUTER DISCOUNT WAREHOU! 

































































































































































































































When you need a low-height drive, look to the slim 12.7mm and 19mm drives from Hitachi— 
perfect for notebooks and other portable PCs. 

O H Q T IB BOOK-READY 2.5” drive is only 12.7mm high [DK223A-81 } 

O 0 E A ATI C A ULT low f power consumption maximizes notebook battery life 
O TRANS IF 1IR R A T IB —up to 16,6MB/see 
O CAPACITIES —1.8GB, 13GB, 1.08GB, and 810MB 



The ATA-2 line of hard drives from Hitachi comes in both slimline and full-height profiles. All 
drives feature fast average seek times of 12ms and high reliability of 300,000 hours MTBF. 


C O 11 S A H stocks the 2.5” Hitachi drives as well as a full line of other disk, tape and 
optical storage products. For more information, call Consan today toll-free at: 


HITACHI 


1-800-229-OISK. 



D 1 Safe DDhlSAhl, IMC, 
























Control up to 96 file servers 
with just 1 keyboard, 
monitor and mouse! 

■ Works with alii 00% IBM compatible computers; built- 
in support for both PS/2 and serial mice 

■ Integral Sun and optional Macintosh support available 

■ KeyScan™ feature for keyboard-controlled scanning 

■ Add a second control center up to 150 feet away 

■ AutoBoot™ feature boots computers without operator 
intervention 



AUTOBOOT 

COMMANDER 



TNI 


COME SEE US AT 
Networld + Interop in Atlanta 
Sept. 18-20 at Booth #2920 


Inc. 

500 


Company 


Cybex Corporation 

4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

http:// www.cybex.covn/ 



'CYBEX 


TM 


Cybex, AutoBoot, Commander and KeyScan are trademarks of Cybex Corporation. IBM, PC and PS/2 are registered trademarks of International Business Machines 
Corporation. Macintosh Is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun Microsystems. 

Deafer Program Available Made in USA 














New Releases: 


set the hest, 
most accurate 
diagnostics tor 
problem res... 



Call now ter iniormation on special Pricing: 

l-NOWM 


or Fan (818) 587-8397 0 E3 EH1 

I 100 East Broadway, Suite 301 T Glendale. California 
Phone 818/347-0125 • Fax 818/547-0397 
Web Page: http ://www.micro 2 000.com 
International Orders please call: 

Micro 2000 A ustrali a ___ 61-42-574-144 

Micro 2000 IK .. ,...„44-462-483 -t83 

Micro 2000 Amsterdam . ,,,31-206-384-433 


Call about our Tutorial 
and Troubleshooting 
Series on video cassettes! 
A wealth of technical 
help at your fingertips. 


Mkro-S<OM6 


Fully 0/s independent 
diagnostic software... 



Callfor up 

complete netv features list! 

M ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned alter super mini and mainframe diagnos¬ 
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world Speed, 
ease-of-iLse, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Poumelle awarded MICRO-SCOPE & 
POST-PROBE the User’s Choice Award in the May 1994 issue of Byte Magazine, 
saying: Tail name it. tills tests iL If you maintain PCs you’ll love it" 

♦ LOW-LEVEL FORMAT—Performs Low-level formal on aJJ drive types 
including IDE drives. This function cannot hull IDE drives. ♦ TRUE HARD¬ 
WARE DIAGNOSTICS—Accurate testing of CPU, IRQ's, DMA's, memory, hard 
drives, floppy drives, video cards, etc. ♦ IRQ CHECK—Talks directly lo hard¬ 
ware and shows I/O address and IRQ of devices that respond. ♦ O/S INDE¬ 
PENDENT—Does not rely on O/S for diagnostics. Talks to PC on hardware 
level. All tests are full function regardless of 0/S (i.e, Windows, Novell, UNDC 
OS/2), ♦ IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc ), ♦ MEMORY EXAMINE— 
Displays any physical bit of memory under 1 Meg, Very useful for determining 
memory' conflicts and available memory space. * AND MUCH MORE,,, 
We don’t have enough space here for everything this software can dot 


Post+Probe 


First crer Umvtnai P.O.S.T. Cert for All PCs! 


use this Power-On Sell-Test care to debug 
anv “dead" PC mat won't hoot... 

“^Thiis is the only card that will function in every system on the market. The 
1 documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, hut also includes a detailed reference to the 
bus signals monitored by the card,” —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, Second Edition ’ 

♦ Includes pads for voltmeter to attach for actual voltage testing under load. 

♦ 4 IliDs monitor +5vdc -5vdc +12vdc - I2vdc, ♦ Monitors Hi & Lo dock and 
OSC cycles to distinguish between clock chip or crystal failure. ♦ Monitors I/O 
Write and I/O Read to distinguish between write and read errors, ♦ Accurately 
monitors progress of POST for computers without POST codes, ♦ Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/E1SA/MCA. 

♦ Compatible with Micro Channel computers. ♦ Dip switch allows easy selec^ 
lion of I/O ports to read. ♦ Includes iri-state LOGIC PROBE to determine 
actual chip failures, ♦ Manual includes chip layouts and detailed POST proce¬ 
dures for all major BIOS's, ♦ AND MUCH MORE., .call for more details. 


MICRO 



Govi. Serv. #: GS-OOK-94AGS-5396 

























(pom micro 2000... 


All computer equipment will 
eventually fail... 

Ii may take years before your hard drive crashes. 

It may be months before you have any serious data loss, 


A MUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers 
with this inexpensive software and let CLIENT diag¬ 
nose what's w rong with their PCs with¬ 
out leaving your ollice! When 
your customer calls you with a 
service problem, simply have him 
bool his PC with the Micro- 
Scope CLIENT floppy disk in 
drive A and select either the Quick 
Test or the Extensive Test. Then just 
look up ihe resulting error codes in your 
CLIENT manual and you'll know exactly 
what's wrong and he able to bring llie correct replacement chips, 
drives, cables, etc. Ensures complete system eompatability. Available in 
packs of 10, 50 anti greater. 



problems with your memory or experience chip failure, 
Then again, ii could be today! 

At MICRO 2000 we are constantly thinking ahead to 
provide yon with the products you’ll need to protect 
yourself from hours of frustration and downtime. Our 
expanding line of products can assist you to recover data 
from a crashed disk when all the others have failed. 

We can help you diagnose what’s wrong with your 
PCs in a flash, on-site or remotely—-without a modem! 

Tech Support you can count on 
in the crunch... 

Good products are one thing, but how about some¬ 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni¬ 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 


Micro-scope census ' 

LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 
computers and know each one's exact hardware and system 
configuration at a glance. Many techni¬ 
cians and MIS Directors use this soft¬ 
ware tool to save hours of downtime 
in companies with multiple computers. 

Simply load the supplied disk into each 
computer on she {up to 100 PCs recordable 
on each disk). CENSUS automatically 
records complete system information and 
assigns each PC a unique 11) number. The 
data can now be downloaded from the disk 
io any database program so it's ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO SCOPE CLIENT to remotely 
diagnose each PC and arrive with die exact parts required, fully com¬ 
patible. You’ll be in and out in a flash widi a greater profit margin. 

Call us for information on increasing productivity 



these are tomorrow’s power users and technicians. 

Advanced technology based on 
what you need... 

You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or what improvements we could make. We will try to 
fulfill as many needs and wishes as possible, because 
your business and success are important to us. Give us a 
call or write to us with any comments or suggestions. 

Call now lor Pricing on our compieie Product list 

1-800-664-8008 


micro-scope burihit 



MICRO 

£□□□ 


All products are 
Windows 95 Compatible 




A PROYEN WAY TO INCREASE QUALITY CONTROL Completely 
accurate and thorough diagnostic routines repeatedly test the 
system's resources to the fullest extent to 
find any hidden bugs or problems. Essen¬ 
tial for OEMs and Repair Facilities—reduces 
the number of returned PCs dramatically! Runs 
with or without a monitor 
or keyboard. User defin¬ 
able run time. Detailed 
system log written to 
disk after testing. 
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re OUR LOWEST MEMORY 
_ PRICES EVER! 

Always your BEST BUY on the widest selection of memory upgrades! 


DESKTOP COMPUTER MEMORY 
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First Source 
International Always 
Includes Installation 
Instructions! 

I>n 



YOU BUYS 


* 1*41 C19W9.. 

mi ai*4A 

MfUrE.il if m 
| 2Mi m?sa 
4ndl fll 
?w| 11*4*1 _ 

»JwW* 4, m *5i 

■Mi m 

wk C3«JA »* 

MPliwkEiMICdvU-i'W 

2MB aim. in 

rfCaJdillX 50® 52D 52K 
3K* HJWI, 

HFTispvr 57 IM 

wt C$112* 11$ 

Hrim-*y IN IM 151 raw. 

lut C$111* IW 

$M9 OUjA $H 

C 

'**fi 700I47QI 

2M8 a/a_ 

uA^wcmitw 


579 *M5 $14771 


..$139 

.SIR 


m®, SwiiPiMflt 

7*4 C70544 

am am. 

□1134..... 
550C 590, 5KC 


im OHM— 
l+luCdv 
4 m aiHA. 
timl w* 


$119 

U<* 


LAPTOP & NOTEBOOK MEMORY 


AST 

*«trn3BC0.N4l'!PJMmJ* 

4itt 5014H®' $99 mi $ai*l4002 tUQ 

'AVE. 501*83®] $299 

A*aN4i (DON if ION P*nU* 

m »im«' $» u* 301395 wi $119 

IM$ 50IK2B1 $409 

*ME>n95WMuUL 

urn vjitjeus: $199 i«m » r 7iMcn $349 

ArMbIMmW* 

im 55191*03' $199 HW SrrtlKF 1399 

J?M| »! 91400' $799 

4k*i*o ■ (4adtf* 

am ttioiw call nut wiaiMcs uu 

Jim K'lOllOQ] uu 

COMPAQ. 


Cdrtw? Aem Media 

iMi I9G412® $99 IM! tfDfEtflB! $199 

IW* IWS9M0I HE 

utu—4/25. f/35C4 4/25c M*tld* 
ml UA52MD' 1111 Jm '4A53ICCI 53*9 

IW* 11*4521®] 5959 

G*krt *00 410. 430. *10 MKlft 

*vt* 1*7651001 1109 5*4 M^UOOl 531« 

lu« I47657®' 1 5*99 

G-^4/15.WHP4j*d, 

4M5 144790®-! $15$ IMA 14*790®7 5119 

IAMB 14i7«$®$ 5459 

|Tt Elta*Aj**ddi 

wt i9%'i]®i mi am pwiudi me 

iam i9$oi7®i_-_ u** 

U*a*-*^5®c%dtli 

N* 112511® 1 I$M l m 212111®! Kj9 


Jim 111515®$ in* A4WI 31 >515-104 11919 


^ Apple Computer 

<Wp4Ml»$340UdM 

am «| 91311/* 1179 14 m <* 5159 

52® MaJi. 

am M57MU/A. .11® l AMI W* 1159 

IWi Wb _ $M9 Mm Wb_ S979 



mii jio.uu m im* jiojjfc uAf 

W*m*3J*a/— tXn^wa. *7$hl li4l®7*7E mail 
474a J1034 It 1139 Sm nft, 111V 

lAHl 1IW41J_,_ H9» 

lorwta 4f 430/475/41® W hr*m Wodei 
4n« 3I&343I M* BMI 3ID3«5 $T39 

1-fMt $193413_ $33$ 

QD0ODOQ 

«U4— *fc ttodR. 

*m fi pcr/bu* 1-19 h* fli icnPiMi H79 

IWM filftr/HAE__ IHf 

-IT**, UM; Jfc A!*vl PVwMad*-, 

*m fikum** Sf* im tvicpbm*i lift 

IW* flfEFMAC _ _>»l 

KA* Vf!WM*hMi 

m flKIV*** $U» (U| 4J7CP9M4I s*79 

WINBOOK 

V*r*i» PT tK Pteaii 

I tm if* *** MM6 W* _ $891 


CALL FSI WITH THE 
NAME OF YOUR PC! 
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IF YOU CANT FIND WHAT YOU'RE LOOKING FOR CALL! 



F*dE* 
Economy 
Two- Pay“ 
Service 


Ft'di'raJ Expftss 


Call the Upgrade Experts 

ORDER NOW 
800 - 446-9866 

International Orders Call 7T4-44S-7750 
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400,000 families in 7,000 communities 
count on World SHARE and World SHARE 
counts on Dataplex. _ • 


When you choose the DataFlex application 
development system, you can count on delivering pow¬ 
erful solutions. DataFlex's greatest strength is in the 
language, a 4GL strong enough to sustain anything you 
can build on it. Powerful enough to take you far beyond 
the pointat wh ich most other products leave you stranded. 

Over 350,000 installations and 2,000,000 users in 40 
countries make DataFlex a proven solution for a wide range 
of business applications for companies like Mercedes- 
Benz, Coca-Cola, and World SHARE, 

“ World SHARE turns streets and strangers back 
into vibrant neighborhoods. Each month 400,000 
families in 33 states volunteer to improve their 
communities in exchange for 50% savings on 
groceries. As a not-for-profit business, there's no 
margin for error on large investments like applica- 
tion software. World SHARE'S developer, Comware 
Computers, chose DataFlex because nothing else 
compared in power or reliability. Our DataFlex 
application's versatility has allowed SHARE’S mem¬ 
bership to grow from a local concern to nearly a 
half-million families nationwide, it continues to let 
us concentrate on expandingourbusiness of building 
caring communities.” 

Andrew! Morikawa 
President, World SHARE 

DataFlex means business, We speak your 
language because we want you to speak ours. Call us 
today tor a free information kit. 


If you want to he 



In the United States, Phone 1-800-451-3539 For Sales Information 

Country 

Telephone 

Fax 

Country 

Telephone 

Fax 

Australia 

1-600-S5-3545 

(09)431-1B74 

Malta 

356-241246 

356-230531 


1-800-63-3539 

(03)336-9950 

Mexico 

(525)631-4663 

(525)631-4538 

Belgium/Luxembourg (02) 270.27.60 

(02)270.27.50 

Netherlands 

074-555609 

074-50 34 66 

Brazil 

(011)872-9268 

(011)653-899 

Northern Ireland 

01762-362002 

01762-352003 

Canada 

416-220-2181 

416-226-4341 

Norway 

(22)5599 66 

(22)562325 

Denmark 

36 72 4546 

36 7246 47 

Poland 

(42)30 76 43 

(42)307646 

England 

0181-426-1416 

0181-866-3725 

Scotland 

0141-554-1185 

0141-554-6163 


0181742-8055 

0131-742-7843 

Spain 

(1)372-95-17 

(1)372-61-55 


01222-763773 

01222-763774 

Sweden 

Thaitanrl 

(0)300-511 10 

r}7n i117 

(0)300-709.10 

UGifTldliy 

Greece 

Uv( r L 3300 U 

(1)6517945 

Uu [ \L VDvQ \L 

(1)6535391 

Walla! lU 

Trinidad 

j/u ruiu 

1809)628-9330 

wt Oiv JOUJ 

(BG9) 628-9259 

Italy 

(0184)231.606 

(0134) 231243 

Wales 

(01222) 763-773 

(01222)763-774 

Japan 

(3J-3296-7324 

(3)^3296-7329 

Grrclti 1 75 on 
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DATA ACCESS 


CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.com 
Phone(305)238-0012 
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IPSONIC PCMIGHT UPSONIC 

Provides power protection (UPS, Surge) 
for PC stations, File Servers . 

Multi-User to Mini Computer Systems , 

PCM-35 350VA, 10 min. 

Full Load Backup, 14!bs $ 9S 

PCM-55 550VA, 15 min. 

Full Load Backup, 321bs 


Inedible Value 
H ear NK 


i0 ba sE ' 

d^i 


v abOUt OUT W* ■% , , r ,d.^' ar r !p&££**- 

A sk _..h feal jr 5„ t FTP 




•iSSasSsSSs^ 


SUPP 0 ^ 

cooiig^J 


S&G'iJrt&NW- 


CATEGORY 5 


"High FIeh" id Base T Patch Gables 

CATEGORY 5 (100Mbps Standards) Colored Cable ONLY 

(No Bool) * Simply fill In__ with one of following cable colors desired: 

70 (Gray) 73 (Green) 71 (Black) 74 (Bed) 72 (Blue) 75 (Yellow) 


73-66_ 
73-66_ 
73-66_ 
73 66_ 
73-66 


1 , 

Length 

1-9 

10-49 

50+ 

-3 

3 fl 

$3.40 

$3.09 

$2.83 

-7 

7ft 

4,40 

4.00 

3.67 

-15 

15ft 

6.44 

5.85 

5.37 

-25 

25 It 

9.02 

8,20 

7.52 

-50 

50 ft 

14.80 

13.45 

12.33 
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tdvory 

Part# 

W=Whke 

Description 

1-9 

10-24 

KWP-1 

1 Part 

“i — 

$1.49 

$1,34 

KWP-2 

2 Pert 

uu 

1 49 

1,34 

KWP-3 

3 Port 

□ □ 

1.49 

1.34 

KWP-# 

4 Port 

LZlP 

1,49 

1,34 

KWP-6 

6 Port 


1.49 

1,34 


C AH5.S urface Mo unt Jacks (6PSC) 

Each 25 

SMB-2-5 Dual £5.99 S4.99 

SMB-5 Single 4,50 3.90 


;^° n 


aoc^ 


Cat 5-110 TVoe RJ45 Jack INSERTS 

Available Colors:White, Ivory, Black,, Rad, 
Green, Yd low. Orange & Blue 
KJ-110WH (While) $550 $5 00 


Other Type Inserts 1-9 10-24 

KP-IN Blank Ivory $0.30 $0.25 

KP-1NW Blank White 0.30 0.25 

K P- BNC BNC Feed through 

Ivory 3,00 2.7$ 

KP-BNCW BNC Feed Thru 

White 3,00 2.73 

KP-ST ST Insert 6,50 5.91 


Cat 5 1ETFatch Panels 
With 110 Punch Down Blocks 


Part# 

Desc. 

14 

5-9 

PP824-5 

8 Wire, 24 Port 

$99 

$96 

PP84S-5 

8 Wire, 48 Port 

199 

194 


MP-8S 

Modular Plug, 8 pin for 24 AWG Solid Wire 

1-99/.38 100-999/, 30 100Q+/.25 


Replacement Power Supply, 230 Wi 

PS230MINI $29 


,v.i 


SSSS**'* 
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Citegory 5 (IITP) Unshielded Twisted Pair 1.99' 100-999- moo- 

VDCS-4 Level 5, 4 Pair, Unshielded CL-2 PVC ^£^^.$0.15 $0.10 $90 

VDC5-4P Level 5 f 4 Pair, Plenum Q.45 0.30 257 








IEEE 1284 Enhanced Parallel (IPP) Printer Cables 

Si-Directional Printer Cables 

RPC 1284-6 DB25 Male to Centronics 36P Male ( 6 ft) 

PPC1284-10 DB25 Male to Centronics 36P Mala (10 ft) 

PPC12B4HP-6 DB25 Male to Haff Pitch Centronics 36P Male (6 ft.) 

Cable Assemblies [Premium Fully Shielded] 

Part# Description Eai 

PPC3Q1-6 Printer Cable DB25-36 Pin Centronics, 6ft, $2. 

25MM-6 DBS 5. 25 Lire Cable Male to Mate, 6 ft. 3; 

25MF-6 DB25, 25 Line Cable Male to Female, 6 ft. 3u 

HD15MM-6 15 Pin High Density, Male to Male, 6 ft. 4: 

KEC-6 AT Keyboard Extension Cable, 6 ft. 2«\ 

PS2KEC-6 P32 Keyboard Extension Cable, 6 ft. 3.: 

MEC-6 AT Monitor Extension Cable, (9M-9F) 6 ft, 2.1 

PS2MEC-6 PS2 Monitor Extension Cable, 6 ft. 3.1 

ATM-6 AT to Mod e m , 6 ft . (9S-25P) 2*1 


Each 
SI 2.95 

15.95 

19.95 


4^ 


A^° 


VeP\ wfl1 


.\0Q 




ATEN' 




1 *° 




.t& 












m' 


,tfcQ a1 


ifd 


rp\) 

300 S. Gpy 
B * D 


-fS9 


Modems 


W341 


ZOOM 


ZOOM 28.8Kbps 
Internal Send/ . 

Receive Fax Modem *129 


“SA 
^ad f 


SPORT-28.8E m 

us robotics'"" 

28.8Kbps Externa! 


*209 


MASTER VIEW allows one console to access six 
servers (CPUs). Supports VGA to Multi-sync, has I 
boiil-ln buffer, is Daisy Chain-able, AutoScan or 
Manuel selection (3-4Q sac. scan interval!, 

Pedect For computer room access to fileservers. 

I trouble shooting, testing or Q. C. 

CS-105 MaslerView {AT Only), t lo 6*279 

CS-1 84 AT/PS2 Master View. 1 to 4 269 

CS-102 AT MasterVi&w, 1 to 2 219 | 

VIDEO SEPARATOR Video Signal is enhanced 

I lor d:siancc up lo 210 It. (Daisy Chamable! 

VS-104 4 to 1 *119 

VS-10A 8 to 1 179 


Since 

1980 
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- Computers 6 Electronics 

Hours 8am-6:30pm M-F * 9-5pm Sal, l2-4pnv Sunday CST 
CORPORATE, INSTITUTIONAL & GOVERN WENT PCs WELCOME. NO 30 TERM? AVAILABLE UPON APPROVAL 

TEAMS For C OD $5 perjjsxfcgjje Muwni/n C®h tx CaSMts dia* wff For ord#-s uiuter $93 addSlantMng 

| charge All shputng £ FOfl Sail Antonio, Texas and will Ik added Id your invribe. Texas restdenls add sales lax. All 

3 fFUfuira AMM a«f mufid IK rehjmed In ar^iral cwthson A 19% resttKwdg lea Vfih be assessed W pradod fenimed m floti- 
!flb*a wmdiiion. Prices siiyecr to cfiange wiltoui ncto. We sre not responstbia tof cydograpricaJ onors 


VOYAGER 64-Bit 

“Uihbilng Fast" PCI 
Graphics Accelerator 

SVGP64 BOCA Voyager 
64 Bit PCI 2Mb 
G raph ics Accel e rator 
SVMP64 BOCA PC [ Voyager 
Movie Player, 16-Bit, 1 Mb 139 

HI EX GDRDM Drive 

ulTCMMl 900Kbp$ data transfer 
MIT5UMI fcv/fih 30mp$ access. 
i28K Built-in Buffer memory, com¬ 
patible with 1 B-bit enhanced IDE/ATA Pt 
interface definition allowing connection 
to standard IDE, offers front panel 
headphone lack, volume control , has 
motorized front disc toading/auto eject 
and is MPC2 compliant. 

FX-600 MITSUMI 6X CD ROM '99 




Circle 168 on Inquiry Card. 




























































Access any PC attached to the 
AutoBoot Commander 4xP or 
IxP via telephone lines! 


■ Works with any IBM PC/AT or 100% 
compatible computer 



■ Built-in support for both text and VGA 
graphics viewing modes 


■ Full remote key¬ 
board control 
allows you to 
control any 
attached PC 
as if you were 
actually there 


■ Perfect for offsite 
troubleshooting! 

Change the CMOS 
setup, reboot, or even 
cold-boot any attached PC 


■ Won't interfere with running 
applications or network software 


■ Upload or download files to any attached 
PC; transfer files or upgrade the software 
on any computer 


Key*-View™ 



COME SEE US AT 
Nelworld + Interop in Atlanta 
Sept. 18-20 at Booth #2920 


Inc. 

500 


Company 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

http://www.cybex.com/ 



Cybex, Commander, AutoBoot, 4xP, and 1 xP are trademarks of Cybex Computer Products Corporation, IBM, PC, and PC/AT are registered trademarks of International 
Business Machines Corporation. Key-View is a trademark of Fox Network Systems, Inc. The Inc. 500 logo is a registered trademark of Coldhirsh Croup, Inc 

Beater Program Available Made in USA 











IBM 


ThinkPad Notebooks 


Thinkpad 365 Systems 


Thinkpad 365X 

PIOO 

8/810MB, PASSIVE . 

...$2399 

ThinkPad 365X0 

PIOO 

8/810M8, PASSIVE, CD .. 

... $2684 

Thinkpad 365X 

PIOO 

8/810MB, PASSIVE . 

...$2770 

Thinkpad 365X0 

PI 20 

8/IGB. PASSIVE. CO .... 

...$3148 

Thinkpad 365XD 

PI 20 

8/IGB. ACTIVE CD. 

... $3467 

Thinkpad 365E 

586/100 8/540MB, PASSIVE . 

...$1945 

Thinkpad 365E 

586/100 8/540MB, PASSIVE. CO .. 

...$2399 

Thinkpad 760 Systems 


Thinkpad 760E 

P/133 

16/1GB, ACTIVE . 

...$5750 

Thinkpad 760ED 

P/133 

16/1.2GB, ACTIVE, CD... 

... $6692 

Thinkpad 760E 

P/120 

16/1.2GB, ACTIVE . 

... $4899 

Thinkpad 760E 

P/120 

8/810MB. ACTIVE . 

... $4750 

Thinkpad 760EL 

P/100 

8/810MB. PASSIVE . 

...SCALL 

Thinkpad 760EL0 

P/100 

8/810MB. PASSIVE, CD .. 

...SCALL 

Thinkpad 760EI 

P/120 

8,/810MB, PASSIVE, CD . . 

...SCALL 

Thinkpad 760EL 

P/120 

8/IGB, PASSIVE. CD .... 

...SCALL 

Thinkpad 760EL 

P/120 

8/IGB, PASSIVE. CD .... 

...$CALL 


FOR ALL DESKTOPS & SERVERS PLEASE CALL 


Coll us before you buy IBM 

NOVELL 

Netware 3.12/4.1 Promotion 
5/10/25/50/100/250 USERS 

REB-QLWHim PQX 


call lor best price 

* free network card with Purchase over $2500.00 # 


Visit OurWeb Site 

www. computerlane. com 


HEWLETT PACKARD 

Printers 


HP DESKJET 340 .$295 

HP DESKJET 600 660C.$289/392 

HP DESKJET 850CM600C.$495/call 

HP LASERJET 5L/5P.$485/call 

HP LASERJET 4+/4M+.$1340/1845 

HP LASER 4V/4MV.$1840/call 

HP SCANJET 4S/4C.$call/892 

HP LASER 5SI/5SIMX.$call 


COMPUTERS 



Armada 1120 PI 00 8/810MB, Passive .. Sstock 
Armada 1120 pioo 8/siomb, Active ... Sstock 
Armada 4110 PIOO 8/810MB, Passive .. Sstock 
Armada 4110 D pioo 8/siomb, PassiveCD Sstock 
Armada 4120 PI20 8/810MB, Passive . . Sstock 
Armada 4120 T pi 20 8/siomb, Active ... Sstock 
Armada 4130T P133 8/IGB, Active .Sstock 

LTE 5150 P/75 8/810MB, Active. . Sstock 

LTE 5250 P/100 8/810MB, Active. . $stock 

LTE 5250 P/120 16/1.3GB, Active . $Stock 

LTE 5250 P/133 16/1.3GB, Active . Sstock 


VECTRA XU SYSTEMS 

XU 6/150 16/1GBscsi+CD+Matrox .... $stock 

XU 6/150 16 2GBscsi+CD+Matrox_$StOCk 

XU 6/200 16 1 GBscsi+CD+Matrox .... $stOCk 

XU 6/200 16/2GBscsi+CD+Matrox.$5825 

built i n Network card, Windows NT prelo aded 

HP NETSERVER 

Netserver LC P/100/133/166 32/1 gb+CD. . . Scall 

Netserver LC P/133/166 32/1gb+CD.Scall 

Netserver LH P/133/166 32mb,no disk. Array. . Scall 
Netserver LH P/133/166 32mb.no disk .... Scall 
Netserver LH P/133/166 64mb.4.2gb, Amy. Scall 
call for all other Netserver configuration 


Prolinea t (Desktop Systems 


Prolinea E 5/100 8/IGB.$1355 

Prolinea E 5/120 8/IGB.$1399 

Prolinea P/150 16/1080CD.$2850 

Prolinea P/150 16/1620CD.$2850 

Prolinea aP/180 16/1620CD.$3150 

Prolinea MT5/13316/2GB+Matrox 3D. . . $2499 

Prolinea mt 5 / 15016 / 2 GB .$2499 

Prolinea MT5/16616/2GB .$2599 

DP XL 5/133 16/1GB+Matrox .$3199 

DP XL 5/133 16/2GB+Matrox .$3499 

DP XL 5/150 16/1G8+Matrox+CD .$3599 

DP XL 5/166 16/2GB+Matrox+PD Drive. $5185 


HP VECTRA & NETSER ACCESSORIES 

32/64 MB DIMMS for vectra xu.Scall 

32/64128 MB ECC for Server.Scall 

2 4gb scsi wide scsl Pluggable Drives$call 


Prosignia 300 Pentium90/i20fl50iviHz... Sstock 
Prosignia 500 Pentium 150/120MHZ.... Sstock 
Prolinat 1500 Pentium 133/166/200MHZ ... Sstock 
Prolinat 1500R Pentium 133/166/200MHZ .. Sstock 


Authorized Dealer & Service Center 
COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 


T211QCS 0X4/75 4/330MB.Sstock 

T2130CS 0X4.75 B/540MB.Sstock 

T2150CDS 0X475 •tsaOMB-rCD+soUND Sstock 
T2150CDT 0X4/75 B*40IHB*CfcSOUNO Sstock 
T2150CDT 0X475 4/54QMB*CD*S0UND Sstock 

T100CS m 8/810MB.Sstock 

T400CDT P75 8/81QMB+CD.Sstock 

T410CDT P/90 8 / 810 MB.CD . . Sstock 

T700CT P/12D 8/1.3GB .Sstock 

T710CDT P/133 16/1.3GB+CO.Sstock 

T720CDT P/133 16/1.3GB*CO.Sstock 

NEW RELEASE 

T100CS p /100 8 / 810 M 8 .Scan 

T100CT P/100 8,' 810MB.Scall 

T420CDS P /100 8 / 8 IQMB+CD 4 SOUND .Scall 
T420CDT P/KM) I/13GB+CD+S0UN0 Scall 
T500CDT P/20 1B/UGB*CD*S0UND . . Scall 


Also carry Toshiba 
Refurbished Models 
© Call for Price & 


Video Cards 

Matrox MGA Millenium 2mb Wram .. .$308 
Matrox MGA Millenium 4mb Wram .. .$445 


Matrox MGA 2mb ram upgrade.$188 

Matrox Mpeg player (hardware) .Scall 

ATI Graphics Xpression PCI 

w/2mb Dram.$178 

ATI Graphics Xpression PCI 

w/lmbDram.$138 

ATI Graphics Prro Turbo PCI 

w/2mb Vram.$318 

ATI Graphics Pro Turbo PCI 

w/4mbVram.$444 

Diamond MPEG player (hardware).Scall 


Monitors 

ViewSonic 17PS .25 ni 1600x1200 ... .$878 
ViewSonic 17A .28 1280x1024 (spiers) $656 


ViewSonic 21 PS .25 1600x1200 .$1699 

Mag DX1795.26 1280x1024 .$680 

Mag DX1595 .28 1280x1024 .$359 

Mag 21F.261600x1280 .$1799 


Tape & 

Removable Drives 

HP Colorado T-1000 800mb w/tape .. .$189 


Jumbo 1400 Internal.$229 

Tape Stor 800mb Travant int.$159 

Tape Stor 1700mb (Int) .$275 

Tape Stor 4Gig SCSI (int) .$389 

Zip drive lOOmb Parallel.$199 

Zip drive lOOmb scsi.$199 

Wangtek 2 4 8gb . .Scall 

Exabyte 24/8gb.Scall 


Modems 

Hayes Accura 28.8 fax/modem int ... $168 
Hayes Accura 28.8 fax modem evt... $199 
Hayes Optima 28.8 tax/modem Int .. .$369 
Hayes Optima 28.8 faxmodem ext .. .$cali 
Sportster 28.8 Internal fax modem .. .$177 
Sportster 28.8 voice/fax'modem .... $195 


Courier v34 int/ext .$345/375 

Motorola bitsurf isdn.$call 


Networking 

3cam 3c5009 combo NIC .$119 

3cam 3c509b . $105 

Lampro Ne2000 compatible.45 . $29 

NE2000 (microdyne) .$69 

3com linkbuilder hub 8/24/48 port .. .$call 

Motherboards 

Azus Pentium M/B+256 

pipeline BC . $205 

Amptron Pentium M/B+256 

pipeline BC . $129 

Intel Zepa Pentium M B+256 

pipeline BC . $199 

Intel Endeavor Pentium M/B+sound . .Scall 
Intel Aurora M. B with Orion .Scall 

Controllers 

Adaptec 2940 w/kit . $250 

Asaptec 1542 w/kit .S250 

Adaptec 2940UW w/kit .$310 


call for other scsi models 

Academic Software 

Microsoft Academic Partner 


Microsoft Office Professional 

for windows 95 

$165 


MS WINDOWS NT 3.51 SERVER.$345 

Ms Win NT workstation.$99 

Ms BackOffice Server .$1074 

Ms SQL Server .$770 


call for other Microsoft Academic Prices 


Computerlane 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 . Fax:818-884-8253 

comlane@instanet.com 

7500Topanga Cyn Blvd., Canoga Park, CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-5 


Compaq is A Registered 
Trademark of Compaq. IBM 
is A Registered Trademark 
of International Business 
Machines All Quoted 
Prices Reflect A 5 % Cash 
Discount VISA Master¬ 
Card. Wire Transfer Also 
Accepted. Prices Subject 
to Change Without Notice 
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St'-WSMi faOMB tIMS R 
STDIOSflA 10009 10 SMS Kt- 
STTil2?0A 1308 103MS ICE 
3T3164CA l BCfl 10 SMS ICC 
6T3M40* 72G8 I QMS IOC 

ETMOSON 10006 105MS SCO-: 
ST310S1N tCttQB IMS SCS*-7 
SWOON »I0B »MS 5C9-J 
il» 9MS S£S»-2 
■1 <'•:!. I-'. •’-! M-v 

."".'ll. ".v, . . 

■!<'i«f!xn -n^i ’-145 SCSI-2' 

ST3KOON ? ' OB AMS SCSI-? 
smiSCrt 4.2G8 SMS SCSI-2 


MClSflIAV 9 I La IQMu SCS-4V1969-2I40 


0C5MTAR 3 TEAR WARRANTY INT EXT 

1 ICO IOSMS (Of $368-419 

1 7GB 12M8 IOC 329-479 

til Tf ATTAR FAST SCSF -2 S TEAR WARM 

?1Gft 7 SMS Cud !iC$i-2 1049-1199 

4 5GB XP 3MS fw SCS1-S 14991049 


ALL SERIES -3 TEAR WAn IRT-EXT 

I caoa U-T4S l«J1 SCSF2 S206-384 

1 2(58 I IMS F,ji-A' 4-2 llOti 22S-37S 
1 708 I IMS Fun SCC. ;• 315-440 


FACTHTT KtW -2 TEAR WARRANTT Rff-O! 

CTSI08IA I 303 14M5 OF S196 246 

CF3I27SA I JOB I4MS SjE 207-33G 

L7$I62I» 18MB 14MB Ot *57-407 

CW21075 ? ICO 0M5 SCSt-2 644-7B9 

CFP42D7B 4 7ISB BMS SCV7 925 1060 


£30K« 14MS Fail AU-Z (101.193 343 


XF321SOW 2 iG6 SMS 3 5X1' $649 
A6P3430W 4 36d 8.6MS 3 S' 805 
XP34300W 4.308 8MS 3,5* 069 


WABRAMn miut 

I0MS »JE SI 89333 
IOMS Of 205-356 
IOMS Of 249300 
IOMS Of 310-460 
IOMS Ot 380-000 


«OAC28»» 930*111 
WOAC21WO I 208 
WGAC3100U I CUB 
ATIAT:32tOO ?. IF* 


TOSHIBA 

TE 800 K DRIVES. I TEAR WARRANTY OR IS" 

1924FCB S24MB ISMS IDE $250 
1M6FC.V81OM0 13M3 lOf 320 
2720PC I 3GS 13MS IDE 910 


t»M« • 4’ (viicm. emivi mtirnm mw ; 
710M6 i V ORTKiM twivr rxTFWWi 579: 
?MM8 CARTRROt I-BACK *35 5-PACK. 170: 


TEAC 

4MB, 3 57 wA»«CM4t S3S-4 

MB. 5 26' .. .,— _,4 

M.FU1PPV 1 44MB A 1 2Mfl t 

MITSUMI/INJECT 


lamina! Keytiuaul . 

Wy*4 W imbcr/tfTtirtvwUrtc 


mi-UilKlUl 


Ml BUM! lot 
HHJIJ5 2001 
nn:ns :. 3 ;n i 


lit 3.3'IDC Oilms. virtual ikkI S148 
Ml. 4 SO' or 3 5' Sncei IIBivl SCSI 00 
HI lor CO-BUM : « . Agit» JjeM SCSI .99 
• MMl. (IIFHm?7j HMUwixiSCSI 149 
IWJ&M nil FKIill IHOfKUt <4 Br/i SCSI .248 
' !-fiA HI a uW » m Cwrtws *7 dni SCff .340 
r III* Ilftiij; 3 V 3i.r«j 5C9. 299 

lUfOX* Cfcl 230 »t»! 4 . 05 


HEWLETT 

PACKARD 


1534 2 OCR TAPE RlTfRNA*. $662 

1534 2 OGB f APE EXTERNAL ..._ 762 

1536 4/ifl TAPE «*7fHVA£. 700 

1336 AGO TAPE EXTERNAL 899 

1533 4 -OGB TAPE IMTrUNAL 949 

1333 4 RGB TAPE EXTEHMAL 1149 

4MM WIM T OAT CART (1/5 PKj 12-55 
4MM 12CM1 UAI CAK1 il (VAX I 36-170 
$5*-fit25* OOM/ERSCN *!T 1533.153515344 30 


PQPAftAUHKlRrMRCWORME S 245 
JUTU DRV 1.2M8. 5.25EXT ITS 

KEtlECRV I.4M8.35EXT 179 

)10 BACKPACK 800M8 TAPE DRIVE 165 
•JMMCK 42UM8 MAHO DRIVE 469 

COLORADO 

MKM< >KY SYSTKMS 

54 2.008 TAPE INT,EXT $662-762 

56 4GB TAPE IMT.EXT.700-890 

33 4-llGB lAPt ihT.’EKT 949-1140 
M90MI 0AFCAH1 jS r.HKI 12 55 

IM 1?<0MT DAT r.ABf { |-VAki 35-170 

•-s rcNiffPsaoo xr ix3.i5ie 1554# 30 


EXABYTE 


142-160 


OMobotics 




5^ WESTERN DIGITAL 


REMOVABLES OPTICALS 


ISO BOARD 




DMUU-LLi 

E LLi^: 1 1 

l “ L: 


RIVE[~ 

>criAi ■ o ir. 


$ 49S 


SPECIAL* 2.10B SC Siu™ 




L 


1* 


: u- 


Ld 


MS I 


C 




rfTTTTT 


WIDE SCSI HARD DRIVES 


GIGABYTE GA-86ATE PENTIUM' 


CO.\ 8VK» 

FACTORTNEV 

7105 W 2.11 


3 PCI 90& Om PC1IM Siural 2 BA Pod. Fo» 7E P»n SIMMS Sockltt iSURVom 
£00 SnMMSl. rmoR CMIrsbL Film PoA Two m SsrtAJ Ports. Oot E CP EPP 
PmM phi Im IDE imritets im MMo 3 « PTO Mode 4) SowE Sat irat: 


<S&Seagate 


7J-5J44 70-ST2J10CM335 T10-SJW133-S445150-SJ5? IbtMIS 


NEW! INTEL ATLANTIS PENTIUM 


ils si ill 

511S120A 4 3S8 SMS 2 S' 

ST41O®0tWf 9 OCR 11MS 5 25‘ 

Quantum 


3 PC/. 2 ISA Sirirnt, I PCI ISA Slots 2Sfl Pipeline Bunt CscMMU Pm Socxeit 
IMP If I2SMBJ. I MB fits* BIOS, muf IHMR CMpSOI. Inlcflr««l PCI I0E. HrlWOnHWl 
Sun is. !Mt«ratio in VMM Cato PC W Comum * Wttutom 95 Ptiig i Pier 

7VW 90MJ9 100-1445 120-mm*569 WW3 M-W 


M1CROPQLJS 


I-S TlRR WARRANTY 

2 8MsB H 5MH LP.Y .’i S699 
4 30C6 H SMS 3 5 93H 

o.toSa ioms fh 1910 


ffn 




2 IT REMOVAIU DRIVES 
755, 355, 3AO, 750 

524MB S S93 
810MB $695 
1.2GB $895 

700, 700C, 7B0,720C 

524MB $745 
720MB $895 

701C, 701CS 

524MB $745 
720MB $895 


IMTH.488DX246 I 
INTEL-486DXV100 


AMD- 4 S 5 DX 2-56 DX 4100 
A.MD- 4860 X 4-120 133 




NEC 




524MB 

$595 

810MB 

$695 

1.2GB 

$895 

_ 

CD ROMS 


OOKf225 4 u*« sea, MVtJrt $125-250 
Cf«5'7i 8 5 om*i. r K$l, IntTn 266-389 
Quad 7CO Cxungrr |4*c i 336 


•iadaptec 


TAPE BACKUPS 


PX-43CF 4 5X, SCSI. Ini 258 CKt» $349 
PX-45CE 4 5X. SCSI. fcn. 256 Dacha . 374 
PX 6SCS «X. SCSI. IM 25$ C4CD4 289 

PX-83CS «X. SCSI. EM 258 CacRt 414 

n !U i"l SfCMta 415 

nr-SJCf ex. SCSI. 04 256 each* 540 

PIONEER 

G24X O-CO Chang04«X SCSI, W $200 
6?4X o-CO CnaM)«* 4 * SCSI F6 440 
18C4X IS-Oiv: Chanaqa* 4X. SCSI. Ml 1813 


_ CD HUM 16-M 6CGI X4 

fit} raMQMCfirm ...1 

14*0 16 RMSA SCSI 2 (7 DfYACf CARO* I 

IS2S 1R 9U rHtV2*D KI1 1i 

• 522 18 BU 7HOr‘2H3 Caid tMAf 1 ’ 

I530PK 16 BU ISA » FAST SCSI-8 Kit U 

t*)42 fu* MKWK.I.H Ovy II 

* S42CPK but Moattr Xa 21 

•640K MctcCtM.i04llwPV7.7HP 3* 

W40H 32-114 IM:i SCSI-2 X4 21 


21 WO. 4F0 0*P to 2.88MI 69 

22 s M ill* |.j>t 106. Ot'r. Ui«. A «U /ten 139 

DlMLOCIC 


KT449C 32-Rt Via r«a SCSI-2 KX $199 
KT54SC 16-M £4 UtilUMM* -«U BCSX? K4. 209 
KT742A 32 4M (ISA SCSI-2 XJ 289 

KT747C 3S 8r FISA Fa*t SCSI-R Kfl 339 
R77B7S 32-8* EIFA Fair 'Ml SOS Card 349 
KYB46C 32-84 PCI Tort SCSI-2 KJl .. 290 

KTU66C 32-flf PCI F.vr Wan SCSI-2 K i 339 


13 SONY 


2743W FAST VWOf W5I CAWT 
7825V*. CnlUfliyMl SCStlDC A* 

7847A Loral Bui 3281 SCSI FVocy 
1460 9im SCSI PCA4CIA SCCSlta 


KTStllA ISAf'-Dl Caclit C-cnlmln . 
KTItOA VE5At)E C«n» OcrUuRr 
KIBIRA pant each* amour 


DATA TECllNOLOGV 


PU'S-fNTEL-AMD-CYRIX DYNAMIC RAMS 

TEL ,MO0X«-1OO 1S5 P-PR0 200 CALL CYRIX P TRUE X 1-IOONS 86.00 


T3A» P.iftf Pen 10 SCSI PI in.149 

1354 i-ar-w F-*l»i SCSI Pin Fmtr-r-i 190 

PROMISE 

TfCHNOLOnT. INC- 

DC200 2IU*K>SL* lo ittMOj $99 
0030 32 111 1X1 UulMtrM* Cl£ taclm; 159 

DC440 BusMuttr SC'JMtX VLB 179 

DC540 UuiMailar PCI SCSI WLH 189 


2278 V«m lot j| Iiiii -m-iSSSC . 
27110 Sutin-Htco-Tl w.'Hlblill 
2130 PCI IDf vm’UMM 


SUPER CONTROLLERS 


211 2I«V2FD iirnl 1 Pwn Game $25 
24j Jl«y240 VU GOE w<to 2ti1u>1g . 39 

400 l6Sao2HQi3F0 2.lBSfl02W1|>»l|6A 49 

•/X' if*.-' i- ?in?iu :■ ’livr.Ti. i.>'qvia 49 


MITSUMI 


INTEL 4000X4-100 105 P-PRO 200 CALL CYRIX 

3BBI1X-33 W5 «M|W*75 115 AMD 500 100 00 

480SX-26 35 PEMiniRI 90 135 $960X2-60 539 5 a 0 . J2D 8S 

AUOSX-33 39 PEItnUIE 100 165 $a50X$-IOO $9 " 

$8HI1X-2S 75 PEfiTWH 120 225 W 80JW-120 99 I S co 

4860X-33 $5 PEMTHIW 133 205 480DX4-133 69 M6'160i?13JI IN 

$8611X2-50 45 PENTHIIB 1 SO 305 586X5-P75 79 WtMOOtJIsai 240 

$8011X2-08 01 PENTIUM 188 575 SB8K5-P00 108 MO-IOO FIMI $41 


SCSI-IDE CABLES 


DRIVE SPECIALS! 
SEAGATE $16*1 

410MB, IDE IIMi ST 3J4I* 

QUANTUM SlYX 

540MB. SCSI imn ; 


540MB, SCSI cna* 

MODEMS 


62SIXL 20MK2 59 

■ IT/CHIPS 


; CACHE MEMORY 

8X8-15 

$5.00 

32X8-25 

8.80 

8X8-20 

4.50 

64X1*15 

15.00 - 

8X8 25 

4.00 

128X8-20 25.00 T 

: 32X8-15 10.00 

128X8-25 

25.00 ; 

32X8-20 

8.00 

128X8*15 

25 .oo ; 


Supra m 

Su pm 7H6 Sfisfite nrwt, trt'E.I $129-139 

^UNPRACTICAL 

== PERIPHERALS* 


Liwuw bca sa pw wroih tn utviu $10-15-20 -•»« v 34 mf •' 

SCSI ao-FON PJHK.fl an-7 «Via » 30 35 78 6 v 34 PTCCHW LCD EXwiW 

? - 

SCSI FV.T SX-I4IL Wf)f S POMI 4 DFV.CF 
- -SI FAST 6S-F1I. PflUf 8 dO*4H 7 DfWC-r 


intel PUREDATA 


Zl 5 322-2304 

INTERNOIIUNAL 
ORDERS SPECIALISTS 
21S 922 2904 
TFCHNICAL SUPPORT 
DEDICATED TO 
SERUINO PURCHASING 
ACENIS WORLDWIDE 
PRfc APPROVED 
OPEN ACCOUNTS TO 
ALL FURtUNE 2000 
PDflCHASING ACENIS 


1 - 800 - 294-5640 

215-922-2904 FAX 1-215-922 6920 


GOVERNMENT - EDUCATIONAL CORPORATE 
- INTERNATIONAL ORDER SPECIALISTS 


COD S - PURCHASE ORDERS ARE WELCOME 
HOURS: MON.-FBI. 9:00 7:30/SAT. 10:00 4:00 EST 
437 CHESTNUT STREET. PHILADELPHIA. PA 19106 









































































































































































































This monitor stands alone. 


Datalnx® VGA compatible, Active Matrix LCD monitors 



Mounting 

Options 


angle. It is VGA compatible - no special 
card required. Like all Datalnx products, 
it is manufactured in the USA. 
Applications 

Industrial, Medical Mobile Data, Marine 


Other Datalnx products 

■ DataBrick® - compact 486 PC 

■ Space-saver keyboard 

■ DVS - Databrick Vertical System 

(Large photo shows desk mount option) 


Pane! mount 


Datalux®, the industry leader, introduces 
the Active Matrix 10.4” LCD Monitor 
with optional resistive or capacitive touch 
screen. The active matrix panels have 
bright vibrant colors and a wide viewing 


Walt mount 


Prices start at $],595 

Rugged • Sealed housing • Optional touch screen 


Swivel mount 


DATALUX Corporation 
155 Aviation Drive 
Winchester, VA 22602 
1 -800-DATALUX 
Fox 540-662-1682 


Complete specs & pricing on the Internet 


http://www,dalalux.com 



1 -800-DATALUX • (540) 662-1675 fax back specs 


DATALUX International 
11 Pelham Court, Broadfield 
Crawley, West Sussex 
RH11 9SHUX 
011 -44-7 -293 540092 
Fax 011 -44-1 -293-540094 




Circle 1 77 on Inquiry Card. 




















Polywell introduces 
the Alpha Server/ 


Workstation 


Mainframe 
performance at 
PC prices! 


Operating Systems: 
Windows NT, Linux, 
Digital UNIX, OpenVMS 


Supports: 
Video/Animation/ 
Image Editing, 

3D Graphics, 
CAD/CAM, 

Internet/ Networking/ 
FileServer. 



■ 275MHz (128-bit DIGITAL Alpha 21064A) basic system with 1GB HD From $2,995 

■ 300MHz (256-bit DIGITAL Alpha 21164) standard system with 2GB HD From $6,995 

■ 333MHz (256-bit DIGITAL Alpha 21164) advanced system with 4GB HD From $9,995 

■ 400MHz (256-bit DIGITAL Alpha 21164) super system with 9GB HD From $14,995 


Polywell also carries a line of Alpha Portables, Disk Array Subsystems. 
Polywell specializes in custom configurations. 

800-300-Poly (7659) 

Tel: 415-583-7222 Fox: 415-583-1974 
Internet: www.polywell.com 

e-mail: polywell@ix.netcom.com Circle 1 80 on Inquiry Card. 

Polywell Computers, Inc. 1461 San Mateo Ave., So. San Francisco, CA 94080, USA 



Service & Warranty: 

5-Year in-house Labor, 

2-year standard parts, 

10-year toll -free tech support. 
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WE WILL TRY TO .MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR IATEST PRICING!! 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


^ 30 DAY^Z^ MEMORY ^LIFETIME^ 

^MONEY BACK ■» W 1% W 'S. WARRANTY ^ 

-^GUARANTEE - 


SECURITY Will CAll WINDOW NOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


HOT BOX SPECIALS 


JARANTEE ^ 


IBM PS/1, PS/2 MEMORY MODULES 


★ LIMITED QUANTITIES ★ 

Thinkpad 750, 720. 700, 4Meg.$ 49" 

Zeos Meridian Notebook. 16Meg.299*° 

HP 5000/Twinhead Slimnote 8 Series, 16Meg .199*° 

Winbook, 8Meg.89” 

Compaq LTE LITE, 486, 4Meg.79” 

HP5L, 4Meg.89” 

256 x 3-80. 30 Pin.5” 

256x3-70,30 Pin.6” 

1x3-70.10» 

512 x 36-80, 2Meg, 72 Pin.25” 
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IBM 6450604. 2Meg.20” 

NEC Versa. 32Meg.299” 
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IBM NOTEBOOK & LAPTOP MEMORY 


MO* 15) 

1105 50* 

no* to* 

150* (ATI ttotpjtn 


121X4) - 250* 

32HS0J 120* 

Ci) ter 80J Mrua 


«i» 

oirimMffl 


See 

•.’SMlSucD*, - 

| EI 

iSSsoji 

flBtf 


256a 16 SOJ 
25fe IQ SOJ Eito - 
25*15 Vd» 3* - 


5Tf0fl«M5«PPU 

nth MS S» 495 

«O0 3*0* 3*00 - 

2409 22.0* 71W - 

775 * 75 5 50 5M 

Mi - 

175 IX IB • 

•CM 9M T» 
19*0 1*0* - 

325 211 275 225 


3109 7100 

3109 

5*0* 3*«0 


B 03 S 7 -XL 
# 0307-16 DX 

mi aw 

#0917-OX (pots Afli 

Bn bx fo'X'i aii 

Intel SKiDceMUn 
Inti) SI MoW 
Inle) I6SX 
lnt« 20 SX 


4900 
3900 
44 00 
49 00 
183 00 
49 00 

H ; :i' 
29 00 
2900 


CYRIX Fasmath 


SB 11 

iftSSS 


<700 

2400 

« :u 


13*0 


130* 

2100 

5*00 


72 PIN SIMMS (fpm, coo) ■ DIMMS (i«s pin) 



AST MEMORY 


Stbasn&is 


Prnnma LX M10 IWMW 4-1007. 


AMT UPGRADED AST PART 


Pt*mr»l*13J, 4133S. 4-WU.4) 
l'„nr,)M ZU VtU ■ 3) 

Pnmmi Mil 4 31 -4 «<i PM 
Runhitua 0. v Btnn Swvai 
Pmnt Prtmun 3/31 VO. *335 t wo 4f69 
Pwntim 4M-75 JMTSE 496.33, 486/33C 
Pmmii»3WJ3tl.4aA25TF 4*0/3331 
Pnm H 38825 346-33.496/33 406 SOTO 
*h 4M an 

Mttiuot 49825. 49833 4**33P. 49* SOTO 
Pr«n*u» SE4.22 
Pf«TMi«5f 4-50.1]. €N.P,« 
fcam 3*6'331 306SX16. Pm* II3965X 20. 
PwiaMGXPMl PIIM 

ASTCdkIBoM 


Amtrl NC 425SL 
4«Ara*5«rtti 

Amtrl SN S»ntt 



We also sell Memory for: Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NEC and Epson 
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COMPAQ MEMORY MODULES 
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HARD DISK DRIVES 
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PCMCIA VERSION 2.0 
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& 40Meg-CALL NON ATA-CALt 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 
All products brand new & guaranteed • We buy excess inventory 

Trademarks are registered with their respective companies 




22825 Lockness Avenue • Torrance, CA 90501 

1 - 800 - 433-3726 

(US and Canada) 



BATTERIES 


★ ★ CALL FOR NOTEBOOK AND LAPTOP BATTERIES ★ ★ 
Compaq. IBM, Toshiba, Epson, AST, Tl and More!! 


TOSHIBA LAPTOP MEMORY 


MOOfl AMT UPGRADEO 

!m TM. 71* T» (SSftAtt) 

Teat m. m. 729 
T200C6XE'22006XiT1SM. ’950. C 

I21M21M21M. 2155.2110.2115 _ 

T45£0 C T440J T4700 I14» C. T19l!, II550 (33») 

T4XC C. T4S43Q '4TtM T1Me.C,T1*K.Tll54)|S3*| 

T45W. C. T4MD TIUM T1880, C.T18«, Tl*5013 2 *| _. 

T47K 4SX. 4950 IHmOlM) 810*4^71 3 0»5 

T54O0CT T2400. T3900 --—** r 

TBOO 810. CT EdO 
'4WC5 ittCVT. TIM, WEto 


MANU. PART • 


PC-PA2000U 4JW8-179 

Jftn 39.279016 
PCPA2012LI 89 OD 

PCPA20130 14900 

PC-PA21314U 27900 


PCPM01IU 


NOTEBOOK, LAPTOP MEMORY 





LASER PRINTER MEMORY UPGRADES 
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H.P. COMPATIBLE FONT CARTRIDGE 


BAR COOCt Bar Coda Raadar Fomi.........99 00 
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TURBOKRIfT-109.109 Scalable Fon» w Ai»v Po,M Si» HP2D. 3. 30.3P. 2P. 2P, 149 00 

TURBO SCRIPT" 109 1W Scalable Font* to Any Pnml $l» HP2 . 179 00 

TAX * FINANCE FOR IBM 4919. 4919C 4029 139 00 

TAX A FINANCE CARTRIDGE 
0X1 400. 800 41 tons. 11 t>p*st»ies ... 


LAPTOP, NOTEBOOK 2.5" HARD DRIVE 


310-539-0019 
FAX: 310-539-5844 


SECURITY WILL 
CALL WINDOW 
NOW OPEN 


CALL 

TOLL FREE 


ESTAB. 

1985 


Prices & Availability _ . _ _ _ . ... ___ 

Subject to Change *on-Fri, 8: °° »•">• to 5:00 p.m. PST 
Without Notice Sat. 10:00 a.m. to 12:00 noon 


Sales/Orders: latradesls@ao!,com 


Customer Service: latradecsd@aol.com 


Price Inquiries: latradeinq@aol.com 




































































































GET DATA BACK 
FROM CRASHED DRIVES! 

RESCUE Data Recovery Soft¬ 
ware™ is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can’t read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
including data from compres¬ 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu¬ 
able data. Call now! Don't wait until your data is lost! 

#1 WINDOWS 
TROUBLESHOOTING TOOL! 

WinWorks™ is the #1 rated Win¬ 
dows diagnostic (PC Magazine) 
that tunes, optimizes & trouble¬ 
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is using 
memory, system resources, 
system metrics, G.D.I. 
heap usage plus much more with hundreds 
of reports! A must for all Windows users! 

Call now for full list of featurese 






PC DIAGNOSTICS THAT 
REALLY fINDS THE BUGS! 

The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble* 

\ shooter bypasses 0/S & tests all 
y major hardware components 
*2 directly for true accuracy. Works 
^r' with Windows. Windows NT, 
Windows 95. Novell, MS DOS, 
OS2, etc. — fully O/S independent. Loaded with all the 
tests you’ll need to accurately isolate the source of PC 
or File Server failures. Priced far below all competitors. 

Call now for full list of latest features! 

FIX OR INSTALL ANY 
HARD DRIVE...EAST! 

s= DrivePro™ provides fast, pre¬ 
cise installation and mainten- 
| ance for any hard drive. Over- 
! ride BIOS limitations for user- 
\ definable drive types. DOS 
5 format any size hard drive in 
under 30 seconds. IDE drives 
installed in less than 60 seconds. 
Allows use of IDE drives with 
MFM/RLL or ESDI drives in the same system. Retrieves 
manufacturers' recommended specs from the drive itself, 
plus much more! Call now for full list of features! 


Jtt rivePro 




BECOME A CNE...EAST! 

The AIIMicroCNE Self-Study 
Course™ on CD-ROM is the first 
100% Computer Based Training 
(CBT) program to fully prepare 
you for Novell’s CNE exams. Its 
innovative design provides fast, 
effective and convenient training 
to anyone wishing to become a 
Certified NetWare Engineer, 
even when hampered by a busy 
schedule. Our CNE CBT allows you to learn and practice 
everything you need for full NetWare certification. 

The AIIMicro CNE Self-Study Course offers you flexibility 
and portability unmatched by traditional training 
methods. You can study when and where it is 
convenient, at your own pace. Because this program 
contains interactive exercises, you’ll gain practical 
hands-on knowledge under simulated situations 
without the need for a working network. 

• All on one CD 

• Interactive NetWare simulation for hands-on exercises 

• Study at your own pace 

• Hundreds of practice questions 

• Priced below competitive products 

• Everything you need to prepare for Novell’s tests! 

NOTE: As of 6/30/96 current CNE's lose their certification 
unless they pass Novell's new 3.1x-4.1 update test. 

We have the course! CALL TODAY! 




DEBUG ANY 
DEAD PC...EAST! 

Don't throw away expensive 
motherboards, use PocketPost™ 
to debug dead PC’s. Feature 
packed diagnostic add-on card 
displays B.I.O.S. P.O.S.T. codes 
and tests 9 critical bus & clock 
signals. 300+ page manual has 
all the B.I.O.S. manufacturer 
codes you need to isolate the 
source of failures. Includes detachable logic probe for 
optional component level testing. Call today and start 
saving money! "Pinpoint any PC failure. An amazing 

system.”- John C. Dvorak. PC Magazine 


YIRUS 

PROTECTION! 

Software alone is not enough. 
The AIIMicro Anti-Virus Survival 
Kit™ arms you with a powerful 
arsenal of virus-fighting weapons. 
Four levels of defense will keep 
your PC virus-free and your data 
safe. You get protection from 
over 8,000 known viruses, plus 
optional access to updates 
and our New Virus Emergency Team. Also included is 
RESCUE™, the foremost data recovery utility available! 

Call NOW for complete features! 


YITAL HARDWARE SPECS 
AT YOUR FINGERTIPS! 




The Micro House Technical ! 
Library™ on CD-ROM is com¬ 
piled from over 50,000 pages of 
technical hardware manuals! Con¬ 
tains complete configurations, 
specifications, diagrams, settings, 
component locations and other 
vital hardware technical informa¬ 
tion all at your * 
fingertips on CD-ROM. Includes main boards, 
network inteeface cards, hard drives, control¬ 
ler and I/O cards. A must for any service “SET 

department. Call today for special pricing! CD Romt of ' 94 



ijjij. 


RESOLYE ANY IRQ OR 
DMA CONFLICT...100% 

The Discovery Card™ is the 
first tool to accurately resolve 
any IRQ or DMA conflict in 
less than 5 minutes. 18 L.E.D. 
lights (11 for all interrupts and 
7 for all DMA) immediately 
report actual usage thus 
saving time when configuring, 
upgrading or debugging PC’s. 
Software alone cannot detect DMA usage and is often 
wrong 
time ar 


when reporting IRQ conflicts! Call now, save 
id end the frustration! 

’. the most valuable tool 
n your diagnostic kit.. 


QSlNDOp 

1»B WIN 1 OO 


T*.« jfl, 



Free Technical Support • Next Day Shipping • Performance Guaranteed 



OISCOVIR 

/NOVUS 


mm 653-4933 



International: (813) 539-7283 • Fax: (813) 531-0200 

AIIMicro, Inc. 

18820 U.S. Hwy. 19 N, #215, Clearwater, FL 34624 

AIIMicro Italy: 39-2-891-0832* AIIMicro South Africa: 27-11-823-5121 • AIIMicro Germany: 49-89-272-5802 


© 1996 AJIMicro.Inc. Fix Any PC Fast. Rescue Data Recovery Software. The Discovery Card. The Troubleshooter. LANDesigner, The Alert Card. Anti-Virus Survival Kit and AIIMicro CNE 
Self-Study Course are trademarks of AIIMicro,Inc. All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. 

Circle 1 87 on Inquiry Card. 


BM 

























C? QUATECH 


P QUATECH 

1 


| 

f) QUATECH 

1 1 



VisualDAQ Custom 
Controls 

VisualDAQ is a Software program designed 
to work in conjunction with Visual Basic For 
Windows and your data acquisiton hardware 
from Quatech. VisualDAQ features provide: 

* more flexibility to automate your interface 

* more 3rd party tools for graphic display 
and signal analysis 

* and most importantly, VisualDAQ works 
under Visual Basic 

For more information about VisualDAQ call 
800-553 1170. 
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Add Four Comm 
PortsTo Your Laptop 

An expanding new world of communication for 
laptop and portable computing cun be found 
through a new and innovative PC-card from 
Quatech. The QSP-100 has four RS-232 asyn¬ 
chronous communciation channels accessed via 
four separate D-9 connectors. 

Ideal for multi-tasking environtnents, the QSP- 
100 is powered by 16550 OARTs allowing for 
a maximum baud rate of 12DK. Tn order to mini¬ 
mize resources while communicating to mul¬ 
tiple devices the QSP-IOG requires only one 
hardware interrupt, for information on this card 
and other innovative PC-card products please 
call 800/553-1170 lor a free catalog. 



. Industrial . 
Communications 

For Industrial Communication needs, Quatech 
provides a line of RS-232/422/485 interface 
adapters. 16550 U ART's are available for multi¬ 
tasking and performance environments with 
baud rates upto 120K, optional Enhanced serial 
device driver* for POS,UNIX,OS/2. and Win¬ 
dows are also available. Configuration flexibil¬ 
ity for each adapter is provided wi th support For 
most comport address’ and interrupts that are 
available. For more infomation about these and 
other Quatech products call 1-800-553-1170 and 
ask fur a free Communications Handbook, In¬ 
formation is also available on tine from the 
Quatech BBS at 1-330-434-2431. or via fax at 
1-330434-1409. 



Control 

Instrumentation 

Solutions 

Accessing information \a a fundamental 
function in any laboratory. Having the 
right equipment is an essential part of this 
process. That’s why at Quatech a complete 
line of communication products and serial 
boards have been developed. For more 
information about these and other Quatech 
products call us at 800-553-1170. 


When Your Needs 
Are Portable 

Whether your application is checking 
moisture analysis or collecting 
wave signal* on an assembly line, 
Quatech can meet your needs.Our 
comprehensive line of PC-Cards can 
offer I/O and data acquisition solutions 
specifically targeted for your laptop or 
notebook computer. Call today for 
complete information. 


Acquiring Data 
just became 
Affordable 

Quatech introduces the DAQ-1201 data 
acquisition system.The DAQ-I20loffers a 
sampling rate of 400kHz, it programmable 
gain of 1, 10. £00 or 1000 and a scanning 
sequence of up to 256 channels. With the 
DAQ-1201, your project completion time 
is reduced substantially. For more informa¬ 
tion on PCMCIA, data acquisition and 
communication adapters call 800-553- 
1170. 



From AppHattum to Solution 
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V Communications. Inc . 

4320 Stevens Creek Blvd, #120-1BY 
San Jose, CA95129 
0408-296-4224; fax 400-296-4441 

800-648-8266 

www.v-com.com 

* When ordered before rraon PST. Mo Saturday delivery. Standard shipping outside US. CA m. add $7.35 sales lax. Offer subject to 
change without notice. All logos and product names are trademarks oRheir respective companies. VISA/MC/Amax © 199G 


makes it safe and easy to have as many as 
i 00 different OSes on a single PC. 

Boot from any combination of hard drives, 
any size and type of drive. Put up to 32 
operating systems in a single DOS partition 
and/or put each OS in its own primary or 
logical partition. System Commander can 
handle any Intel compatible OS, in English or 
any other language, and any combination of 
operating systems! 

Now you can experience exciling new OSes 
like Win 95 and OS/2 Warp without the risk! 

System Commander is only $99.95 and 
comes with an unconditional . 60 day money 
back guarantee. Get Free overnight shipping 
when you mention this ad.* Order it now and 
have it on your desk tomorrow morning ! 


‘System Commander 
is a blooming miracles 

Jerry Poumelle 


EVIL 




System Commander makes it safe and easy to 
add as many OSes to your PC as you want! 

Installing a new OS usually leaves your 
current OS unusable. Win 95 goes a step further 
and is unusually predatory. System Commander 
helps protect your existing OS from the new OS. 

Easy Installation System Commander's 
automatic installation will have your PC ready to 
add new operating systems in minutes. 

After installing System Commander * your 
first reboot brings up a menu of the OSes 
already installed. Select the one you warn and 
System Commander does the rest. Want to use 
another? fust reboot and make another 
selection. 

Saves $$$ Instead of investing thousands 
of dollars in new PCs, System Commander 


Making these two environments work 
together has been like mixing oil and water... 


% 

4* 


Vv 




MICROSOFT 

WindowsNT. 





mHI mw 

announcing 



Softway Systems, Inc. 

185 Berry Street, Suite 5514, Son Francisco, CA r USA, 94107 
Tel: 415-896-0708 * Toll Free: 800-438-8649 * Fax: 415-896-0709 
Email: sales@sotTway.CQm • WWW: http://www.soffway.com/OpenNT 


OpenNT, from Softway Systems, is the first 
product to provide true POSIX. 1 and POSIX. 2 
conformance for the Microsoft Windows NT operating 1 
system. By providing an enhanced POS1X, I sub-system 
and a complete set of POSIX.2 utilities and shelf NT users 
are finally given a 100% POSIX conforming environment. Tire 
same P0S1X environment that most UNIX systems use but without 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by FIPS 151-2 & FIPS 189- 
Conformance means file links, case sensitive file names, user and 
group ownership, background processing and more. Add to this a 
real POSIX shell and all your favorite UNIX utilities (Uke find, grep, 
auk sed, Is) and you end up with an environment so close to UNIX 
that you won't know it isn't UNIX! 

OfbinNT is available today OpenNT Commands and Utilities 
is only $199 — and we include free updates for a year. 
Our 30-day money back guarantee and free technical 
support makes tins a no risk opportunity to give your 
Windows NT system the POSIX punch it needs! 

Softway 

{Systems 


QpenNT Is o trndfltTaark of Sirffway^ Systems, Ire This product includes sothware developed by ihe UniveniEy of Cotifornn, Berkeley and lls (onlribufars. All alher registered Irudemcirks ord IrodonMirls ere fhe property at iheir respective a 1 
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MEGffHfiCJS 


1 - 800 - 525-0360 


8:00au * 8:00pm Mon-Frf 9:00am - 3:00pm Sat C5T 


CD RECORDERS 


_ 2x4 $749 4x4 $1079 

YAMAHA PC fpt which includes drive, con¬ 
troller, software, and 5 disks. 


2x4 $849 

PC int kit which includes drive, con¬ 
troller, software, and I dish. 


Smart 2x2 $599 4x4 $1375 

PC int kit which includes drive, con- 
* trailer, software, and i disk * 


. 2x4 $859 

e /X\ ir k .o PC Int kit which includes drive, con¬ 
troller, software, and 2 disks. 


Externals for PC & Mac, and media avail¬ 
able at the best prices in the industry. Cali 


CD ROM DRIVES 


• SCSI DRIVES * 


NEC 

Sony 


Teac 

NEC 


NEC 


Model 

Spin 

Speed 

Internal External 

CDR222 

4X 

200ms 

$99 

$189 

CDU765 

4X 

250ms 

$125 

$215 

DRU124X 44X 

140ms 

$109 

$199 

PX43CE 

4.5X 

130ms 

$239 

$329 

CD56S 

6X 

160ms 

$235 

$325 

CDR512 

6X 

150ms 

$249 

$339 

PX63CS 

6X 

145ms 

$279 

$369 

PC80S 

8X 

195ms 

$239 

$319 

CDR1410 

8X 

145ms 

$259 

$349 

XM5601B 

8X 

145ms 

$269 

$359 

PX83CS 

8X 

115ms 

$415 

$505 


Mac kits also available. 

• ATARI DRIVES (IDE) * 


Brand 

Model 

Spin 

Speed 

Internal 

int Kit 

Mitsumi CRMCIX40O4X 

230ms 

$65 

£80 

Toshiba 

XM5302B 

4X 

190ms 

$71 

$86 

Toshiba 

XM5522B 

6X 

170ms 

$89 

$104 

NEC 

CDR1300 

6X 

145ms 

$99 

$114 

Teac 

CD56E 

6X 

110ms 

$119 

$134 

Teac 

CD58E 

8X 

IlOms 

$129 

$144 

Toshiba 

XM5602B 

8X 

145ms 

$145 

$160 

New 

IDECD10X10X 

130ms 

$289 

$304 

Sound Blaster 16 PnP $99 

Sound Blaster 32Pnp $155 


230ms $99 
250ms $179 


support. 



4 Drives 

7 Drives 

4X 

200ms 

NEC 

$759 

$1259 

4.4X 

140ms 

Pioneer 

$799 

$1299 

4.5X 

130ms 

Plextor 

$1499 

$2529 

6X 

160ms 

Teac 

$1439 

$2439 

6X 

150ms 

NEC 

$1559 

$2629 

6X 

145ms 

Plextor 

$1699 

$2899 

8X 

195ms 

Philips 

$1459 

$2499 

8X 

145ms 

NEC 

$1559 

$2629 

8X 

145 ms 

Toshiba 

$1999 

$3449 

8X 

115ms 

Plextor 

$2299 

$3999 


2 to 21 drive configurations available. Call. 


PARALLEL DRIVES 


High quality E Plugs into any parallel printer port. Output for 
concurrent printer use. EPP compliant for high performance. 
Hard Drives (3yr warranty on drive mechanism) 
iGig [SSSPP1G1GJ $349 2Gig [SSSPP2GIG] $479 
1.6Gig[SSSPPl.6GlG j $429 2.5Gig [SSSPP15GIG] $525 
CO ROM Drives 

4X [SSSPP4XCD] $179 8X [SSSPP8XCD] $299 
6X [SSSPP6XCD] $229 10X [SSSPP10XCD] $489 


HOT PRODUCTS 


MM3. 


Out of drive buys? Looking for an easy 
way to upgrade your hard drive storage 
capacity? This hard disk card from 
Smart Storage Solutions is the answer. 
Just insert the card in a 16 bit slot It 
comes preformatted and wilt work in 
any 386 or higher computer. 

S399 IGlg [555200] tm 

£J» l5Gt% [5SS2.5QG] JM9 


Plug-N-H»y 
% Hard 
Card 

1 Gig [5551 GIG] 

1.60g ISSS1.GCIG) 

Fixed Disk Performance 

With all the Removability Advantages 

31 /2* x 3 1 drive, T Oms 2 year drive warranty 
5 year cartridge warranty. Compatible with 
SyQuest 270 media. 

Internal SCSI with I cartridge £389 
External SCSI with 1 cartridge £449 
Parallel Ext with 1 cartridge £519 

Ultimate Get fantastic sound quality for your com- 
Speakers! puter from these high quality speakers. 
These component style speakers include 
separate suo-woofer and professional qual¬ 
ity swivel satelite speakers, similar to high 
end home speakers. Pm model (pictured) 
features wall rattling base and crisp, dean 
highs. Jr model features same great satel- 
r ' | WM speakers with a smaller sub-woofer, 

Sound Image Jr 25 Watts [SPEAKERS] £99 

Sound image Pro 35 Watts fSPEAKERPRQ] £129 



1 


SCSI HARD DRIVES 


* CD CHANGERS * 

CD ROM Changers allow you to have multiple disks 
online at one time. No more switching disks. 

Brand Model Disks Spin Speed Price 
Internal IDE 

New CDR3X4 3 4X 

NEC CDR4X4 4 4X 

External SCSI 

Pioneer PKM-624X 6 4.4X 190ms $299 

Pioneer DRM 1804X 18 4X 300ms $1899 

• CD ROM TOWERS • 

r ui j *ist access co multiple CD's at one time. Perfect 
I or SCUUui^, ULtD, networks, and more. Toll free 


SCSI Speed RPM 

Brand 

1050MB 9ms 

5400 

Seagate 

1080MB liras 

5400 

Seagate 

1280MB 12ms 

5400 

(Juan turn 

2Q50MB 8,5ms 

7200 

Micrcpolis 

2050MB 8.5ms 

7200 

Micrcpolis 

2147MB 9ms 

5400 

Micropulis 

2147MB 9ms 

5400 

Seagate 

2147MB Sms 

7200 

Seagate 

21 SOME Sms 

7200 

Quantum 

4290MB Sms 

7200 

Seagate 

4290MB 9ms 

5400 

Seagate 

4294MB 8.9ms 

7200 

Micropolifi 

4294MB 8.9ms 

7200 

Micrcpolis 

4300MB 8.6ms 

7200 

Quantum 

9091MB 12ms 

5400 

Micrupolis 

9091MB 12ms 

5400 

Micropnlis 

9080MB 11ms 

5400 

Seagate 

WIDE SCSI 



1050MB 8.5ms 

7200 

Quantum 

2050MB 8.9ms 

7200 

Micropolis 

2050MB 8.9ms 

7200 

Micropnlis 

2147MB 8ms 

7200 

Seagate 

2150MB 8ms 

7200 

Quantum 

4294MB 8.9ms 

7200 

Micropolis 

4294MB 8.5ms 

7200 

Micropolis 

4294MB Sms 

7200 

Seagate 

4.100MB 8,6ms 

7200 

Quantum 

9080MB liras 

5400 

Seagate 

9100MB 12ms 

5400 

Micropolis 

9100MB 12ms 

5400 

Micropolis 


ST31055N 

ST51080N 

FB1280S 

MC422I 

MC4221AV 

MC4421 

ST32155N 

ST32550N 

XP32I50 

ST15I50N 

ST15230N 

MC3243 

MC3243AV 

XP3430O 

MCI 991 

MCI 991A V 

ST41080QN 


Price 

$339 

$249 

$276 

$544 

$600 

$444 

$559 

$675 

$630 

$989 

$905 

$859 

$945 

$900 

$1840 

$1959 

$1880 


XP3107GW $509 
MC4221W $630 
MC4221WAV $609 
ST32550W $675 
XP32150W $680 
MC3243W $945 
MG243WAV $1035 
ST15150W $1065 
XP34300W $959 
ST410800W $2029 
MC1991W $1929 
MC1991WAV $2049 


TAPE DRIVE SALE 


Capacity Brand & Model Price 

- SCSI ■ 

2-4GB Seagate TSM4000 $309 

4-8GB Seagate TST8000 $399 

* 4mm DAT DRIVES ■ 

2GB Hewlett Packard C1S34 $609 

2GB Seagate C432QRT $599 

2-4GB Seagate C4324RP $679 

2-4GB Hewlett Packard C1536 $699 

4-8GR Seagate C4326NP (DDS2) $859 

4-8GB Hewlett Packard Cl533A $879 

24-48 GB HP External 6 tape loader C1553AX $2379 

• 8mm DAT DRIVES - 

3.5-7GB Exabyte EXB82D5XL $1269 

7-14GB Exabyte EXB8700LT $1149 

• QIC - 

800MB $141 fTr\ _ 

igb siss Seagate 

1,7GB $219 

3 2GB 3 ? 49 Ssve si| Q on Ihese Seagate tape backups 

44GB $259 ““ ““ “ ^ 


REMOVABLE DRIVE 
BRACKET 



any 3 

drive. Great for transportability, data Interchange, 
or security needs. Extremely high quality construc¬ 
tion. Metal cartridge and frame, cooling fan, SCSI 
unit has ID select on the cartridge. Qty discounts 
available. Sy5tem ^ 

IDE $79 $39 

SCSI $85 $40 

WIDE SCSI $129 $64 


Extra Frame 

$49 

$54 

$75 


IDE HARD DRIVES 


IDE 

Speed RPM 

Brand 

Model 

Price 

631MB 

14ms 

3800 

Seagate 

ST3630A 

$170 

639MB 

Urns 

4500 

Western Digital 

AC2635 

$170 

850MB 

10ms 

4500 

Western Digital 

AC2850 

$179 

850MB 

14ms 

4500 

Quantum 

TB850A 

$179 

1080MB 

11ms 

5400 

Seagate 

ST51O80A 

$190 

1084MB 

14ms 

4480 

Maxtor 

M71084A 

$195 

1090MB 

11ms 

4500 

Fujitsu 

M1614T 

$175 

1250MB 

15ms 

3600 

Quantum 

BF1250A 

$189 

1280MB 

12ms 

5400 

Quantum 

FBI280A 

$216 

1280MB 

10ms 

5200 

Western Digital 

AC21200A 

$205 

1282MB 

10.5ms 5400 

Seagate 

STS1270A $195 

1330MB 

12ms 

4480 

Maxtor 

M71336A 

$205 

1624MB 

10ms 

5200 

Western Digital 

AC31600 

$235 

1625MB 

10.5ms 5400 

Seagate 

5T31640A $249 

1626MB 

12ms 

4480 

Maxtor 

M71626AP $235 

1700MB 

11ms 

4500 

Quantum 

SR31700A $236 

2004MB 

12ms 

4480 

Maxtor 

M72004A 

$279 

2100MB 

10ms 

5200 

Western Digital 

AC32100 

$299 

2167MB 

10ms 

5400 

Seagate 

ST32140A 

$285 

2168MB 

10,5ms 4500 

Quantum 

TM32160A $289 

2500MB 

15ms 

3600 

Quantum 

BF25Q0A 

$295 

2500MB 

11ms 

4500 

Quantum 

SR32550A $335 

2559MB 

Urns 

5200 

Western Digital 

AC326O0 

$350 

3254MB 

10.5ms 4500 

Quantum 

TM33200A $369 


REMOVABLES 


OPTICAL DRIVES 

230MB Fujitsu IDE Bare £369 

230MB Fujitsu SCSI Bare $419 

640M13 Fujitsu SCSI Call 

650MB Panasonic PD combination! optical & 4X CD ROM Call 

2-6Gig Maxoptix Int/Ext $ 1925/32025 

2.6 Gig HP Int/Ext $2i25/$2225 

SYQUEST DRIVES 

EZ 135MB -13,5ms. 36Q0rpm* 128K buffer, 3 l/2 ri drive 
Internal IDE with disk/External SCSI with disk $190/$199 
External parallel port with 1 disk $249 

NEW 230MB Flyer $299 

270MB - 13.5ms, 3600rpm, 123K buffer, 3 1/2" drive 
Internal IDE (SQ3270AV with tdisk (S3270AG) $299/1339 
External for parallel port with 1 disk $429 

SCSI drive (SQ327GS)/SCSI external(S3270X) $339/3399 

200MB * 15,7ms, 3220rm 64K buffer, 51/4’ form factor. 
SCSI drive [SQ52(X))/SCS1 extemal(SQ52O0CX) $339/$399 

IOMEGA DRIVES 

100MB ZIP * 3.5 M x 1" high form factor 
External SCSI w/1 disk $195 
Parallel External w/1 disk $195 
1 Gig JAZ * 35” x 1” high form factor 
Internal SCSI w/1 disk $489 

External SCSI w/1 disk $589 


Adaptec 

controller 

A1505CDK1T 
urily $49 when 

;i11tLI l.lsi.:lI with 

Zip or Jaz drive. 


with any hard driva purchase. 


MegaHaus 

2201 Pine Drive, Dickinson Texas 77539 
(713)534-3919 FAX (713)534-6580 


i ip-Tihcjli^iisubetUo ctiarqsmthau: not ke. Shppng ciiargci -ircronrcluiiiM'k 
Returns must bs h new i:ndrl^fi end lit OnginE! pactoiigng. Deduced iltmE may :iul ra 
neiurnab'e Ma^EtLEids on safiwarecrgpecal £yr^rsj,iterns rwtiiEfed m ad.) .All rsfiirt*Subset 
!C 1 5% Tflatockrog te= All IradamsFks ara regislared lodBmE.i<£df no:: fb^s ilii'i? roiipiirisifa 
Ps-rsKti c.hacks held lor dl&ni.nn^E V«'s reSew Sne-nghl 1c kIlss ary sale lor &\y reason 
Bundle pics rjaqd My if -sokj gr ed prire. WarraHrura Inc. 
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Presenting mips TPansForm Suite™ lor Windows 


Stop wasting time with pro-printed forms 


Presenting mips TransForm Suite, the quickest, easiest way 
to convert from expensive pre-printed forms to on-demand 
electronic forms. With mips TransForm Suite you can 
convert your paper forms to electronic forms in seconds, 

As incredible as it sounds, mips TransForm™ lets you 
scan fir fax your existing forms into fully editable 
electronic forms in seconds. Its powerful 
object-recognition technology redraws 
form elements such as lines and boxes for 
you. It also recognizes data-entry fields, or 
you can even create forms from scratch! 

Windows 3.1 and 
Windows 95 compatible 


FREE Demo Software available on the internet: 
http: //members.aol.com/mipsdla 



Transport!!™ uses new mulH-OCR technology, giving 
you up to 300% more accurate text recognition 
than other prod ucts on the market. 

• Automatically creates intelligent WYSIWYG 
form templates for use with MS Word for 
Windows and MS Access, ensuring compatibility 
with the most popular e-mail, routing and 
Internet packages. 

• Supports calculations, range checking, data 
validation, look-ups, and multi-database look-ups 
with database attachments to Access, DBase, FoxPro, 

SQL Server, Paradox, Btriev, ASCII delimited, ODBC 
and many more. _ 

Dj laIIno America Inc, 



13240- Evening Creek Dr, Suite 311 
San Diego, CA ©2126 


To order or for more information call 800-898-8560 


Also available through: 


Tiger Software 

BOO-888-4437 


HkxdU&KEHDQSE' 


800 - 845-0225 


1-8 00-5 55-MALL 

Priority Code: 
ZETX681 





with a Rose keyboard monitor switch 


Call today for free catalog 

♦ Print servers 

♦ Data switches 

♦ Keyboarcf/video control 

800-333-9343 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU’s from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea¬ 
tures, performance, quality, and support and you’ll find Rose 
can’t be beat. 


Come Us st 
Networld Interop, Sept 18-20, Atlanta, GA, Booth #2256 

p.o. Box 742571 ♦ Houston. Texas 77274 Call us to discuss your application 
tel 7i3/933-7673 ♦ fax 7i3/933-0044 or to receive your free information kit 
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tfSl 2!Vi 1 TGli lifcVj \tX. 
CrSIp^lA teMR 14U5 iOf 
GFP2107S Z.1GB OHS ECS 
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MOOTS AJS 


H\M B&0MH '4HL F^i-AT^? (IHFi t 53-34:1 
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‘■14111 i..-- n(IM". */ajbb V. '*J 
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1 2d' LF.'llil I 'J M K.-“'| 11 1 DWICS J4 Ills'! ‘it-jl 540 
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IMJIlMliUil 


HEWLETT 

PACKARD 


DATA TECHNOLOGY 


PROMISE 


4 Lhi_i heMallfl WiT £u Rum ifAivl. idUG 

HSrarTR WV 1 2 MB, 0.25 EXT. 175 

»9W rrr rwv T -IMP. 3 5 EXT . 175 

llOu'D DACKMCK W0MD TaPC 0K« IS5 

Colorado" 5 

MEMORY SYSTEMS 

TE34 2.0G6 TAPE INTtKT. &5&.-!tZ 

IBM IGli TAPt WMXT_ _769-BH9 

1023 4.-MSU IM'fc Wl.tXT MB-1149 

4MM HCMT DAT CART 1 1/5 PHI 19 55 

EMM 1 MMT OAT CAftT (liSHta 35-170 
J5‘-SJH - lMWRffl(MI(jriSS115SttKMA » 


TMT OAT CART BT/5PMI - 
- tOlvWMKf WT1 5Si.iS3c.i5: 

EXABYTE 


2TS-922-OOSD EXPRESS International Order Line 
215-92Z*4GAQ EXPRESS Technical Support 
319-022-0110 EXPRESS FAX * Domestic • UftCrrtOUQtotti 
3DO-EJG-ST92 EXPRESS Order Lind - TOLL FREE 

Dedicated to serving Purchasing Agents Worldwide 
Pre-Approved Open Accounts for all Fortune 3000 


m NO SURCHARGE 


MICROPQLIS 


WESTERN DIGITAL 


9 70MS SIH> 


BLOWOUTS! 

SEAGATE 

«2omb eiXO 

roe iims 9 loy 

quantum 

.sr*ws 

(W Seagate 


INTEL ENDEAVOR PENTIUM 

1 PDi iIki. I PCi.-iSA Shimt. i (Morn inn 73 mi Simm bims •rilll sugmn EDO RJffli. KBi 
Riiitwiij Bum Cat.ltf Bn HdwU n/dMudHro In Siam. qiiiWe CratfiVf Tins YU'is 165 Junnl C. 
j ib wad tar r Hpaizta Jinnd r-irfli. rfsniv put. TMw Tif D $»lri Parft iino WP-ntP Par.iHr 1 f 
ft* IK M*i*kk rtO MM > A PTC Ml 4 , frihin m C 4 S?I ChldlM liuarJ S|«. fPl 

7i-U15/«MJSil»-UMll(|.i4i™-549m(l-!J»(1«.7i 


NEC "“*■ 

11.7" gjWMU MMV14 


NETWORKING TERMINALS 


SCSI-IDE CONTROLLERS 


KEYBOARDS 


SGI ft CPU CASES 


hnologie: 


We L'lLeLlLilev " 

10,000,000.°° AVAILABLE 

^77,^^JS£?Saa5" ,c " §ZUZ*Zo? 
s^s^jsrssissts «”tuT z. 5 . 9 »-o««6 


CD-ROM SPECI ALS 

MEW LOW PRICES! TOSHIBJ 
SONY £ MITSUMI ua 


BMSTftH(WfllllPS2 


DYNAMIC RAMS CACHE MEMORY MATH CO PROCESSORS CPU 

1MB X1-I09H5 Sfl.00 IXMS S5OB 32 X825 BJB INTEL 98W7SX IS 25MMZ 1H INTEL. 

■ MB X 1-8M1S 6.25 S1H§7W-11 18MK2 £59 CYRIX 3900X33 S 

1MRXI7DN5 6.SO I * LiS ^.Sfl *64 X I-fS 15.01 n03BTSJt-ZD ?UfflN2 S3 B3BH7DX-Z5 Z5MHZ 5B 4B8SX-25 

IMOJMABflS 6.75 ■ *-« !?fiVa20?5 0D BJ7B7S* 2b iMINi S3 && '<605X33 

256MX^10Qlt£ 5,00 IZBA 8 00 35-00 fcM8Tmi-1& 1 SttKI S3 „ '.600X Zb 

2S6KX YOONS 6.25 32 X B-15 16 00 128X0 25 25 00 M1337DX-M 2SMHI 59 B75ML 2CRMZ 59 M 

Z5bN X 4-70NS 6.5D B8387DX-25 33MW2 59 IIT/CHIPS 60DXZ 50 

Z5GKXY50NS 0.75 32 X B 20 B OO 128X815 25.00 B8II7DX-33 33MIU 59 3070X40M62 59 9600X2>68 


S-INTEL-AMO-CYRVJf 

■ flBOXC. IJin 105 P PRO 200 GAIL CYRIX 
PEH 11 U 8 t 75 115 AMD 580-100 09 

PEXnum-ga 135 asedxz-oo 539 i9n ftD 

PEKTHTAt 100 105 ^ 

PEWIKm 120 225 4S0DX6-1ZD 59 5!?"™ ! “ 
PEHTIUttl 133 235 4 B 0 UX 4-133 &9 ROB IP 11*1 169 

PENTIUM 150 305 5B&H5-P75 79 OIO IMIPIBRI 24* 

PENTIUM-IBS 575 5BOK5-P9D 199 &BO-1D0IP1HI C44 


SPECIAL PRICE! 

ON |«L CEJV A 

Seagate $54n 

































































































































































































Communications/Networkmg 
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Add-In Boards*Bar Coding*Communications/Networking 


RISC-BASED MULTIPORT CARDS 


► Faster than 16550 
multiport cords 
>115 Kbps 

> ISA and PCI available 

> One IRQ per board 

> Full modem supported 

> 4-32 ports per board 


Cyclades Corporation « Fremont, CA 94538 
CYCIADES Tef: 510,770.9727 FAX: S1Q.77O.035S iiffpy/wttw.tytkdes.com 


+ Call 


CALII-800-9A-CVCLADES 
or lalriecvtUdti.com 



Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 

* inventory • warehousing 

* security * asset tracking 

* field inspections 
and virtually any application 
requiring data collection at the 
work site. 

Call for a free information 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


dex 


kit today! 

1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 * Fax 541-752-5285 
http //www.vkJeK.com 


V^ri, TlmrWand, PurqWwid. TourtiPrabc, jnd QmniWnr>c| ara- nnltfnreM trudcnr jit of Vicfcs.. Irr. CCGSA1 
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LET YOUR COMPUTER DO THE TALKING! 


Voice Express Voice/Fax Mail 

Integrates major voice/fhx applications plus 
program control into one full-featured high 
performance software. PO-AT/386/486 
based. Menu driven. Easy to use. Supports 
up to 32 voice lines and up to 8 fax lines. 
Works with most business phone systems, 
Centrex, DID service, T-l lines. Call now. 
Software* hard ware kic$ $CQC 

2 voice lines kit starts at 
Fax on demand: (HQ5) 523-1329, Doc.# 1004 
Web Pages http://www.cen traltceh.com 

CENTRAL 
TECHNOLOGIES 

Serving Computer Users Since 1982 


B Voice Mail 
i Fax on Demand 
■ Inti Call Back 
I Auto Attendant 
I Talking Yellow Pages 
I Fax Broadcasting 
1 Fax Mail 
I Telemarketing 
I Date/Party Lines 


1 - 800 - 532-8054 

FAX (805) 532-9374 * e-mail; saicj^ccnt™ I tec h, co m 
119-88 Chalk near Q-, Moorpark, CA 93Q21 
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CONTROL 

ALL YOUR SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 



MasterConsole® 

Rock solid, reliable control 

+ 2-64 computers • Add Mac & Sun 

+ Any mix of PCs; * Keyboard/mouse emulation 

PS/2 & serial mouse • AUTOSCAN™ 



■ Front panel & 
keyboard selection 

■ Remote access to I50 r 
+ Desktop or rack mount 


See ux at Netwarld + Interop, ,4 tlania, 
September 1S-20, Booth #Jll 


CALL TODAY! 800-RCI-8090 X 71 

RCl OFFICES AND DISTRIBUTORS LOCATED WORLDWIDE 

DEALER INQUIRIES WELCOME 

RCl Europe (31H 0-458^6673 RCl Taiwan (SB4) 2-218-1117 
fax (31J-10-451 -9610 fax (8R6)-2-2lfi-l22l 

Raritan Computer, Inc, 909.874.4072 fax 908.874.5274 

10-1 Ilene Court, Belie Mead, NJ 08502 psales@rari!anxom ■ http://www,rarrtan,com 


3)1 DAT MONEY-HACK GUARANTEE Fl'U. I-YEAK WARRANTY 
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Keyboard 


Stsrvtaw 


Servers 


SURVIEW 

Control up to 216 Servers 

wilb just 1 Monitor, Keyboard, and Mouse 

• Supports SVGA, VGA, and Multisync Monitors 

• Keyboard or pushbutton CPU selection 

• Autoboots Keyboards and mice (SV421) 

• Cascadabte 


USA/Canada: 800-265-1844 (ext. 231) 

rramre Office: (t*5W*366 t / UK Office : 0-300-00-7710 

Ffts: (SIS) 45fi-Q425 / Internal E-Mail: 5 tartBCh.camputef&QnllnBSyB.COm 

g~, x . http://www.smrtechcomp.com 

StarTech 


COMPUTEI PRODUCTS 

USA * Cauda * UK. , Francr 
Nrfhrrbiid« * Hw* Kong 


Vlu/MaalweartlMmerlnn Express 
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YOU CAN REACH 
THE WORLD 
BUT 

CAN THE WORLD 
REACH 


I PC-BASED VOICE A 
CALL PROCESS 1NG SYSTEMS 

1 - 800 - 934-4884 


r TALKING TECHNOLOGY, INC. 

// 1125 ATLANTIC AVE. ALAMEDA, CA.94501 
VOICE, 510-522-3800 FAX,510-522-5556 
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assisting: 


Computer Systems 


Industrial Strength PC Solutions 

Rack Mount Products 

• Rack mount Systems - 386 to Dual Pentiums 

• Rack mount Chassis * Up to 20 Slots 
Custom Design & Modifications available ^ 

• Rack mount Monitor • Up to 20" 

• Rack mount Cherry 101 Keyboard 

• HDD / CD-ROM Enclosure - Hot Swappable 
•NEMA 4/12 Workstation 
Single Board Computers 

• 386/486/Pentium - ISA / EIAS / VESA / PCI 

• Passive Backplanes * from 3 slots to 20 slots 
Segmented Backplane Available 


20 Slot Hot Swop Redundant PS 

800-927-5464 
408-452-9200 • 408-452-9210 FAX 


In-House Design & Manufacturing 


Call or rax for I'ull Catalog 
2032 Bering Dr. • San Jose, CA 95131 


VISIT our Wort,I Wide Web 

http://www.appro.com 
E-Mail: appro@appro.com 


ACI 

SYSTEMS 


Industrial Rackmount Computers 

• 19" Rackmount chassis 
(3-20 slots) 


Western Region: 1-800-983-1177 
Eastern Region: 1-800-886-2243 


Circle 77 on Inquiry Card (RESELLERS: 78). 
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Low Profile 3.5" Rack chassis 
PCI/ISA Backplane 


• All-in-one 80486 to PENTIUM 
CPU cards 

3-20 slot ISA/PCI Backplanes 
200-350W, 85-265 VAC Power 
Supplies, 48VDC, 24VDC, 

12 VDC Version Available 
NEMA 4/12 Industrial Workstations 

• Panel Display PCs 


■ 85-265VAC, -48VDC, 
+24VDC, +12VDC input 

■ 70W-350W output 

■ 60KHz PWM control 1C 

■ 0~55°C operating 

■ MTBF > 20 years 


Circle 72 on Inquiry Card (RESELLERS: 73). 


Call or write 
descriptive 
)ures, prices 

i nnllratinps 


registered trademark nt Intel 
Corp Dr.'wsand 
eomputertroarde not metuded. 


INT EGRAND 

8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 fax 209/651-1353 

Web site httpS/www.lntegrandResearch.com 
Email sales@lntegrandResearch.com 


Circle 67 on Inquiry Card, 
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’ 


am 


Run DOS applications 
in ROM on portable 
systems. Complete 
with CPU, LCD, 
memory, peripherals, 
keypad, supply, 
support. $299* up. 


CPU CARDS 

With Rom, Ram, Flash, Pcmcia 

KS-7 /Ml in one 486 SLC - $299* 

VGA, Ethernet. 4 Sri, 2 Par, Ide, Flop, 
Keybtl, sound. 8M Ram/Elash. 

KS-8 Portable Elan 386 - $399* 

5M mem, 3 Sri, 2 Par, CGA, batL op. 

KS-1 Low Cost Ncc V40 - $129* , 

3 Sri, 2 Par, 10 bit A/D, Modem. 

*q 100, oem version see fine print for drtaib 


800-505-6749 • Fax 303-786-9983 

KiLA 
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ICP ACQUIRE INC. q» 

CALL: 1 -888-618-6188 

FAX: 415-428-1172 I4l" l C K. 


x3.9“ 


Processors 


ENCLOSURES 


PC Enclosures 

from $300 


Monitor: 

10 “ Super VGA 
Color from $650 


Keyboards: 

Drawer, Shelf & 
Panel from $85 

* Excellent Air Flow & Cooling 

♦ Accepts Most ISA, EISA. VESA, PCI Motherboards & Passive Backplanes 

• Rack & Desk Models * Up to 20 Slots Rugged, Modular Construction 
> 200, 300 & 400 Watt Supplies, UL, CSA, TUV - Made in U.S.A . 


R tC’AMASTER 

Fault Resilient vsiein X 


AST VRSy<rnn<. I 


s v. 

'-r ” 4sv l x: 

- H 

W jjk 


10M0 Lvntjalc Avenue South 

—Bloominirtonr M — 


F I lot .Swap 3tfiw At: putter Supplied 
4SV lx: FSo tylic s Opncnal 

14 Orltt 

LS Al viuivttUlVH 1 

\XX Foiftt-hivtor Awiiahtr 

1 >.4kuhi. Jbvwr cPkatlOTtfinV 

Bays • 

I'pT" -*Internal i ** > 

lav-kins* rStkrtr Willi ftci..ov..-r?Fih.> 

_ Maiie la CfV ___ * 
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Computer Systems 













































Computer Systems • Data Acquisition 


) 


Computer Systems 



A large variety of 
SBCs in stock 
for fast delivery 


* 486 AND PENTIUM CPUs 
9 UP TO 2Q0MHZ SPEEDS 
9 PCI SCSI INTERFACE 

* EdDE INTERFACE 

* SVGA VIDEO OUTPUT 
9 DUAL SERIAL PORTS 

9 ISA & PCI BACKPLANES 

CALL TOLL FREE 

f~888-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec,oom 
http: //www. recortec.com 

RECORTEC 

1290 Lawre nee S tatcon Roa 6 j 
Sunnyvale, C A 94089 
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Request our free 
Product Catalog 

• COMPUTERS 

* ENCLOSURES 
9 KEYBOARDS 
9 MONITORS 

9 PRINTERS 
9 CUSTOM DESIGNS 

CALL TOLL FREE 

1-888-RECQRTEC 
Tel: 1-408-734-1290 
Fax; 1-408-734-2140 
e-mail: info@recortec.oom 
http ://www. recortec. com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Circle 71 on Inquiry Card. 



3 ° Cnmpletdy Configured Systems 
° flackrnDuiit System Enclosures 
, J > nCiniMI/IS Industrial IMrhstations 
11 « monitors e fltomtor Enclosures 

° HeylMards ° Heytnurd Enclosures 
Single Hoard Computers 
° 0 to 2D Sint Passion Bacli juldiws 

j For more information 


SR-420 ***** 

Hot Swop Redundant PS 
Avail, in 8/14 or 20 Si oh 


http://wwvi.si I ico nr a*, tom 
E-mail: sificonmn@info.fom 
Td, 401*720* 10W Fn* 405-245*2570 
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19” VIC-9900 Rackmount Industrial PC Chassis 


^ Built-in 10" CmoH SVGA 
Sony TRiarmoH monitor 

> MOST erBi AT-SlIE 
i $10IS M&WES&OARD m 
PASSIVE SACAPLANI 

> 1x5.25", IgJ" OPEN DRIVE 
SLUTS AND 1X3.5" HOD SLOT 

> Separate maih pdieh anc 
MONITOR 5HTITCH 

> 2C0, 300 Watt m stiu 
PCWER MW 

> Available ih chassis ?qh*at m 
"CE" mm PEhTUii SYSTEM 

> Optional BS-Kex membrane 

KEYPAD 

> OPriDNAL TfllCM SHEER 



A J storage system company 

t ifiOfr E. WASHINGTON &LVD. SlLlTE F. VfHlfHER, CALIfORNIA 906M, U5JL 
TEL (3101903-63(4 * FAI: 0101 900-6019 
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USA. Made Rackmount Solutions 


from THE 


Over 40 models, sized from IU through 6U, 17" to 
24 rr deep, plus rackmount switches, muni tors up 
to 20”, & keyboards with or without trackballs. 

QTY. PRICING MUOM 

* 5 to 20 slot segmented vr unsegme 
passive backplanes w/ or w/o PCI slot! 

* Complete line of 486 & Pentium slot 
boards Sc motherboards up to 200 MHz, 
including Intel's full line. 

AX\ OR 4$V 
HOT SWAPS 
UPT0800W 

Customized Colors AvaUatw 

TRi VALLEY TECHNOLOGY, INC 
4569-A Las Positos Road, Livermore, CA 94550 
VOC: 510447-2030 • FAX: 510 447-4559 * www.rackcoxom 




&M/C 
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Temperature Measurement 


216 439 4091 * Fax: 216 439 4093 


Measure TCs, RTDs, 6c DC 6r AC voltage 
Expand up to 992 channels 
■ Scan at up to 100K 

• Includes FREE 
TempView software 


IEEE4SB£tRS-232/42Z 


http i //www Jotech. com 


Circle 96 on Inquiry Card. 


INTELLIGENT DATA ACQUISITION 



from 

Laborato!ries7 

the onboard intelligence company 


• High Speed I/O 

• Digital Signal Processing 

• Multiprocessor Systems 

• Most PC Software 

• DAPtools for HP VEE 


* Control Loop < 1 ms 

* Windows, OS/2 Warp 

* External Expansion 

* DLL, VBX t Delphi 

* DASY Lab. LabVlEW.. 


206-453-2345 — (206) 453-3199 fax 
info@mstarlabs.com — www.mstarlabs.com 


BYTE 


Breaks the 4-Color Price Barrier with the 

Hardware/Software Showcase 

See how affordable it is to advertise to BYTE’s 
500,000 computer professionals in this section! 

a 

For more information coll your BYTE soles 
representative (see listing, 
page 177) or fax 603-924-2683 
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HARDWARE SHOWCASE 


Data Acquisition^Diagnostic Eqpt*Disk Et Optical Drives 



FREE Instrumentation Software Demos 

Software Showcase is a multimedia CD-ROM that gives you an 
interactive overview of the leading instrumentation software 
packages from National Instruments. Demonstration versions 
are included. 

Software featured includes: 

• LabVIEW graphical instrumentation software 

• LabWindows/CVI visual development software 

• ComponentWorks software for Visual Basic Measure 
software for Microsoft Excel 

• VirtualBench turnkey virtual instruments 

Software Showcase runs on Windows 3.1/95, Macintosh and 
Power Macintosh. 

Call for a FREE Software Showcase 

(800) 433-3488 Fax: (512) 794-8411 E-mail: lnfo@nalinst.com 
WWW: httpV/www.natinst.com 
National Instruments 
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Disk Et Optical Drives • Laptops Et Notebooks 


Custom ? sf 20 SCSI Tools 

SCSWue'Active 
Terminator 


Optional 

Benefits: Remote Display 

• Improves SCSI Bus Performance 

• Less Errors; More Reliable Data Transfer 

• Diagnoses Problems • Analyzes Signal Quality 
Features: 

Active Regulation • Supports 68 Pin, 50 Pin 


• Status Indicators • Gold Contacts 

From: 



Fast 20 a Ultra SC. 



^ SCSI Vue u Gold 

* Benefits: Diagnostic Cables 

• No Loss Of Important Data 

• Faster Performance • Test Cable Integrity 
Features: 

• Diagnostic Indicators • Large Ferrite Filters 

• Triple Shielding (Unique Cable Design) 

• Double Gold 20u" Plated Connectors 

• Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


Over 40 Cable Styles In Stock 

SCSI Vue m Teflon 

Custom Internal Cables 

Benefits: 

• Less Errors, Ultimate Performance 

• Silver Wire Improves Signal Quality 
Features: 

• Perfect 90 Ohm Impedance Match 

• Triple Pronged Connector With Gold contacts 



COMPATIBLE 



D*t*G«l"T*A«L 


Granite 

http^/www.scsiproj 
3101 Whipple Rcl. * Union City, Ci 


Custom Internal Cables in 1 DAY I 

SCSI Vue Active 
Digital Switch 

Benefits: 

• Share SCSI Devices Between 2 Computers 

• Attach up to 14 Devices to 1 Computer 
Features: 

• 2-1 Active Digital Switch/Repeater 
Regenerates SCSI Signal for Long Runs 


The SCSI Solution Company 

com ~ J 

Ca. 94587 • Ph: 510-471-6442 • Fax 510-471-6267 


Circle 82 on Inquiry Card (RESELLERS: 83). 



Computer/LAN Tools 
and Diagnostics 

Call for a free copy of 
the new Jensen Catalog 
for all of your PC/LAN 
diagnostic products and 
installation accessories. 

JENSEN tools 

7815 S.46th St., 

Phoenix, AZ 85044 
Ph: 800-426-1194 
FAX: 800-366-9662 
http://www.jensentools.com 
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Parallel Worlds Smallest New! Wtn 95 Plug n’ Play 

scsi Portable Disk Drives 'v* 






Internal Battery Option! 
New 4.3,2.1,&1 Gig 
Over 1 MB/sec thru parallel port 
Jaz Remov.lG, 

SyQuest 270MB & 1.3G»g 
Fuj. Optical 640MB 
Nomi 540MB Cart. Drive 
Built in power supply 
No power supply “Bricks" 

High Impact 

Series 


•6.7x CD-ROM 
* 1.3-2.6 Gig MO 


• Any dual combo 

• Ex CO-ROM & Tape 


T„ 

w 

16 Gig DAT 


4,3,2 t.IGtg.. Jaz, SyQuest, Norm 540. 
Fuj. 650. SCSI-2 & SCSI-2 Wide Only 


(408) 983-1127 

Fax 408-243-2885 


No Power Supply Bricks Systems^ |20 Saratoga Ave Santa Clara. CA 95051 
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• 11.3" 800x600 Dual-scan 
Color screen 2MB ORAM 
Optional 12.1" or 10.4" 
TFT Active Matrix 


• Built-in 6x CD-ROM drive, 
16-bit stereo sound. 2 
speakers, & mic. 


• Two type II PCMCIA slots, 
serial, parallel, MIDI, 
PS/2. & infared ports 


• 8mb RAM (maximum 32mb) 
and 256K level 2 cache 


• 810mb removable PCI 
EIOE HO (up to 2.1GB 
available). 


• 1 year parts and labor 
warranty. Extended 
warranties available. 


• PS/2 Glide Point & 
Joystick. 


• 3.5" removable 
floppy drive. 


• Windows 95 or 
DOS/Windows 


Micro International. Inc. 10850 Seaboard Loop. Houston. Texas 
77099. Top quality merchandise with excellent service and support 
since 1984! Interact:www.pcmint.com Byte recommended For best 
price/performance. Fax(713 >495-7791 Hours: 8-6 Monday-Friday. 

•Pentium is a registered trademark of Intel Corporation 

l f) 7 - 
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Memory/Chips/Upgrades • Misc. Hardware 



The complete heat monitoring solution 
for todays super-powered PCs. 

- Directly measures CPU and Internal case temperature 
to prevent system crashes due to overheating. 

- Additional probe measures second processor, componei 
or peripheral temperature. 

- Sotware driven for configuration flexibility. 

Sound / Visual / and Remote alarm modes ■ 

- Temperature reading ranges: -67° to 257* F 
-Temperature reading accuracy: ±L6X. 

- Windows 3.1, Windows 95. 

1 - 600 - 440-7466 

816 Charcot Ave.. San Jose. CA 95131 Td: 1-408-321-9880 Fax M08-321-9885 
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Programmable Hardware 


Flashlite 

• 8 Mhz V-25 + Processor 

•512 KB RAM —'_ 3T 

• ORA IZR P1n«ih EDN 100 Ho< New 
256 KB Flash Pmduas ofJ995 

• 2 Serial Ports 

Single Board Computer with DOS and Utilities $195 

Embedded controller applications: Simple software development: 

2 fast DMA channels • 8 analog inputs with • Create on a PC compatible computer, 
programmable comparator levels • priority • Download in .EXE. or .COM format to flash disk, 
interrupt controller with vector or register • Test and debug through the console serial port, 
bank switching. • Modify the startup batch file to load and 

execute the application on reset or powerup. 



JK microsystems sio 236-1151 tax 510 236-2999 

1275 WibaAve . San Patto.CA 94806 http://wvvw.dsp.eom/jkmicro g 
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• Complete line of models & sizes in stock • Computer Chassis 
» CD-ROM Enclosures • RAID Enclosures • 19" Rack Cabinets 

> Hot Swapable Power Supplies • Removable Disk Drive Modules 

► NEW! ATX-style chassis • Designed for FCC certification 
» Competitive prices • Custom colors & designs available 

Call NOW for information and catalog 


1 - 800 - 394-4122 


CALIFORNIA 

P(? PRODUCTS 


VISA & MasterCard accepted - Same day shipment! 
408-638-9460 - 205 Apollo Way - Hollister, CA 95023 
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Low Cost 16-bit Controllers 

Easy to program in Borland/Microsoft C/C++. 
C-Engine™ Prices start at $119 Qtyl $49 OEM 

• 3.6x2.3\ 24 I/O, 3 UARTs. 3 timers 2 counters 

• Upto 512K SRAM. 512K EEPROM, Watchdog 

• 1112-bit ADC , 3 mA standby, 

Battery, RTC 

• Networking. C library, 

Development kits 

TERN 

' INC 

216 F St. #104, Davis CA 95616 USA 
Tel: 916-758-0180 Fax:916-758-0181 

Internet Email: lern@netcom.com 
ftpy/ftp.netcom.com/putVte/tem 


Embedded Controller Kit 

.4 Complete Soft mire mid Hardware Solution 


Z-World's EasyStart Kit’** provides everything you need to 
begin embedded systems development. The kit contains our 
Micro-G controller (smaller than a credit card with 14 I/O lines, 
RS232,128K flash EPROM, 32K ram and ADC), Dynamic 
C™ EasyStart (a simplified C development system), |Ar> 
sample circuit/prototyping board, power supply, 
documentation and all the cables necessary to start 



development immediately. 



Only $279! 


1724 Picasso Ave. 
DaviS. CA 95616 
916.757.3737 
916.753.5141 FAX 



For quick info, call our AutoFAX 
916.753.0618 from your fax. Request 
data sheet #35. Or visit our web site at 
http://www.zworld.com. 
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Now Supporting 

ATX 

is a vertically integrated design 
and manufacturing company specializing in computer enclosures, disk 
subsystem enclosures and fully integrated systems. _ 


15 Yrs. Experience - Supplier to Suppliers 




Industrial PC Enclosures 

Rackmount Drive Enclosures $ R 

Rackmount Accessories 
Rack Systems 
Tower PC Enclosures 

Tower Drive Enclosures H 

CPU Cards and Backplanes 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power Supplies 


Phone: 1-702-356-5595 Eax: I-702-356-6361 Email: info@sligcr.com 

Internet: http://www.sligcr.com Postal : 1385 Greg StSuitc 101 Sparks. NV 89431 
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[-PragrammablE 
Controllers 

Miniature Controller Specialist since 1983 


provides a complete software and hardware solution for embedded systems 


and control applications. Our low cost miniature controllers provide a variety of 


digital I/O, ADC, DAC, and RS232/RS485 communications. For only $195, our Dynamic 
C ,M integrated C development system allows you to create real-time multi-tasking 
programs up to 512K (approx. 20,000 lines of C code). 

Controller pricing from $79. Quantity discounts start at 5 units. 

1724 Picasso Ave. For quick info, call our AutoFAX 
Davis, CA 95616 916.753.0618 from your fax. Ask 

916.757.3737 for catalog #18. Or visit our 
9i6.753.5i4i fax web site at http://www.zworld.com 
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HARDWARE/SOFTWARE 


RAID Drive Arrays • Security 




All steel construction Server & RAID solution 

■Front access with 14 '5 1/4’ exposed drive bays 
■Lockable front and both side doors 
-6 ball bearing cooling Fans pre-installed 
-4 lockable casters pre-installed 
-Reduntand & heavy duty power supply options 
Al&ojjivailable other Server & RAID Chassis 


Economy Server & RAID Chassis 

-Front access 10 *5 1/4" 
exposed drive bays 
-Lockable front door, open able side 
doors 

-W/300W AT UL P/S.$178 

-w/2x300W R.P.M.$399 




IK> 


Hot Swap Redundant Power Supply 

-Balance Load-Sharing Design [ 
-Power Fault Alarm/LED/Signal 

Removable Hot Drive Modules 

-SCSI or IDE Available, Patent protected fo* 
-Perfect for RAID 8 removable 
storage application 


w • 



Heavy Duty Power Supply 

-ETA-4600 600 watt AT .$221 

-ETA-4500 500 watt AT .$165 

-ETA-4000 400 watt AT .$146 

-SP2-4400 400 watt PS2 ... .$121 
-SP2-4300 300 watt PS2 . . . .$ 61 


1111)91 


Simm socket adapter 

30 Pin Simm Module to 72 Pin 





"JUtoasau (fixada? da alba x/audil (fOcacaii, 
d> yzwa 


A E H C O R P. 


254 S. 5th Ave., La Puente. CA 91746 
Tel: (818) 369-2608 • Fax: (818) 961-0468 
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Tape Drives*Engineering/Scientific # On-Line Services 
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Scientific Software 



Software for Science 
is your 
for the best values 
in more than 1,000 
scentific and technical 
software products! 


only source 


22.3345 


StiTech International 2525 N. Elston Ave., Chicago, IL 60647 • Tel 312.486.9191 
Fox 312.486.9234 • e-mail infoQuitediint.toai • URL http://www.sdtodnnt.com 
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We make software 
protection easier to handle. 


Software Security's 
new UniKey 4 
technology could 
change the way 
you think about 
software protection 
forever. 


Even though our new hardware keys 
are small, they still offer the most 
powerful and reliable barrier against 
software piracy ever developed. 

And with competitive pricing, they 
won’t squeeze your margins either. 

• Secure protection for multiple 
applications/versions 

• The industry's only patented 
protection technology 

• Protects applications quickly, 
without programming 

• Remote update capabilities 

• D0S/Windows/95/NT/Unix/ 
NetWare support 

• Time/date-based execution control 

• Made in U.S.A. 


UniKey makes software protection 
easier on your customers, your 
developers, and your budget... 
but harder lhan ever on pirates. 

Call 1-800-841-1316 for 

more information, or to order our 
Developer's Kit, with everything you 
need to try UniKey protection on 
your application. 

SOFTWARE 

SECURITY Ml 

A new slant on software protection 

6Thomdal Circle, Darien, CT 06820-5421 
(203) 656-3000 • Fax: (203) 656-3932 
http://www.softsec.com 
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per month 


Place your Ad directly into our 
Automated online system At 
http://Www.hw4y. net/home.html 


Technologies 


http://www.hway.net 
1800339-HMAX 
sales@hway.net 
(407) 989-8574 


v/' 


Also Available. 
RealAudio- 2.0 
SSL Secure Processing 
mSQL Database Tools 


Domain name registration 
provided (http://your_name) 

Unlimited updates via your own FTP account 
Complete domain mail processing 
(Multiple POP3, forwarding, autoresponders) 


500 MB of data transfer peT month 

(<0.12 per MB over 500 MB) 


20 MB of disk space for your html 
documents & graphics ut per mb over n mb) 

T3 Connectivity to the Internet 

Unlimited e-mail address forwarding 

Microsoft Front Page® support 

CGI Scripting (How includes shopping cart) 

Cybercash support 

Detailed web usage statistics 

& access to raw log files 

Controlled anonymous FTP 

TrueSpeech® server 

support included (real-time audio] 
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On-Line Services • Security 


For 56K or T 


(800) 573-9IDT 


mommy UNL i M i TED i 

UNCENSORED! 

The lowest flat monthly national Internet rate Macintosh'and 
Windows' 3.x/95 compatibility No per minute charges Unlimited 
tech support 24 hours a day Internet access available in most US 


I http://www.idt.net/ 


SAVE UP TO 99% MONTHLY WITH 


Monthly Usage 

1 CompuServe* 

M AOl™ 

AT&T™ 

IDT 

1.5 Hours per day 

$73.70 

$127.95 

$19.95 

$15.95 

3 Hours per day 

$161.45 

$260.70 

$19.95 

$15.95 

All day 

SI,389.95 

$2,119.20 

$19.95" 

$15.95 


Will IDT phone service ($19.96 without) With AT&T phone service ($24.95 without) IDT phone rates are up 
to 50% below AT&T Pricing as of June 1996. IDT is a trademark of IDT Corp All other trademarks 
are the properly of their respective owners 


1-800-749-1438 HlDT Internet 





‘ SECURE * 
SQLBase — 


D Use the Internet as a secure virtual Wide Area Network 
S3 Develop powerful Internet applications using 4GL tools 
B Use SQLWindows,Visual Basic, Powerbuilder, Delphi, C++... 
HI Provides automatic data-stream encryption for all SQL data 
B Uses RSA security and Netscape's secure socket references 
SJ Includes a complete enhanced version of SQLBase v6.1 
ED Transparent to users, developers and administrators 


Use the Internet to securely access 
your client/server applications 

Use Ciient/Server tools for 
remote access solutions! 

Pricing starts at $1,595 for a 5-user version 
Call 1 -800-486-DUNN ext. 405 
http://www.dunnsys.com 

V_____ 


SYNERGY 


JcT* 


£ « U 



RSA 



Dunn 

syjterm, inc. 


V 

Circle 108 on Inquiry Card. 


Programming Languages/Tools 


Lahey 

t ‘nmputer Systems. Inr 1/ 


Fortran is our forte 

Specializing in Fortran 
language Systems Since 1967 

The lahey Advantage 

FREE, unlimited, 
expert technical support. 

• 

Guaranteed bug fixes or 
workarounds within 
60 days. 


LF90 

Delivers! 

Speed. Dependability. 
Great Tech Support. 

Create Fortran programs or port 
legacy code to the PC with the 
most-productive, best-supported 
Fortran 90 language system. 

Lahey Fortran 90 


• ■ Fortran-smart Windows 

30-day Deve, °P ment Environment. 

money-back ■ DOS, Windows 3.1x, 

guarantee. Windows 95 and 

* >h. S' >VNT Support. 

FREE ^'4|WN¥l,\anei- .DLL Interfaces to VB. 

protect patches VC++, and Borland C++. 

httnV/www lahev com * State-ot-the-Art Intel 

p.//www. y. Pentium and Pentium Pro Optimizations. 


800 - 548-4778 

or 

702 - 831-2500 

Fax: 702-831-8123 
sales@lahey.com 
http://www.lahey.com 


US$895 

Educational , multiple-copy, and 
site-license pricing available. 

Lahey Computer Systems, Inc 

865 Tahoe Blvd., P.O. Box 6091 
Incline Village. NV 89450 U.S.A. 


Circle 106 on Inquiry Card (RESELLERS: 107). 




BYTE Customer Service/ 
Ordering Information 



Customer Service 

Orders 

Belgium 

0800 71260 

0800 71635 

Denmark 

8001 8934 

8001 7728 

Germany 

0130 829 448 

0130 826 112 

Netherlands 

06022 4959 

06022 2146 

United Kingdom 

0800 973 195 

0800 973 017 

Italy 

1678 79415 

1678 76155 

Spain 

900 943539 

900 933539 

Sweden 

020 793386 

020 791136 

Switzerland 

155 24 18 

155 72 57 

France 

0591 6068 

0591 6088 

Other Inti 

+353 91 752792 

+353 91 771385 

US 

1-800-232-2983 

1-800-257-9402 

US/Canada/Mexico 

609-426-7676 

609-426-5526 

Fax: 



International 

+353 91 752793 

609-426-5434 

US 

609-426-7087 

609-426-5434 

e-mail: 



new orders 

mporders@mcgraw-hill.com 

customer service 

mpcstsvc@mcgraw-hill.com 

address change 

mpaddchg@mcgraw-hill.com 

McGraw-Hill web: 

//www.mcgraw-hill.com/multipub 

Mail: 



BYTE 

BYTE 


P0 Box 555 

Box 72 


Hightstown NJ 08520, USA Galway, Ireland 



A Division of 77ic McGraw-Hill Companies 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THE BUYER’S MARTisaunique 

classified section organized by 
product category to help readers 
locate suppliers. Each ad has Inquiry 
numbers to aid readers requesting 
information from advertisers. 

AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


typewritten copy. 2"x1 Vis” ad 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maximum recom¬ 
mended) plus company name, 
address, telephone and fax number. 
2"x2 5 /b m ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


approximately 2 months prior to issue 
date. For example: November issue 
closes on September 8. Send your 
copy and payment to: 

THE BUYER'S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information please call Vivian Bernier 
in BYTE sales at 603-924 -2521 or 
FAX: 603-924-2683. 


RATES (Jan. 1996) 



3-6 

issues 

6-11 12 

issues issues 


1 ad $790 

$760 $665 

2M , A>" 

2 ads/issue - 

635 


3 ads/issue - 

600 


1 ad $1,580 $1,515 $1,330 

2-x2V«- 

2 ads/issue - 

1,265 


3 ads/issue - 

1,200 


•COLOR - Add $100 


ACCESSORIES 


SVGA Splitters 

Monitor. Keyboard and Mouse splitters, multiplexers and 
high quality cables to 250 feet. 

► Connect 2 or more monitors to your PC 

► Support to 1600x1200 - MADE IN USA 

»- Access 1 PC from several keyboards or vice versa 
>- SVGA < > TV Converters 

Mill RESEARCH http://www.hailretearch.com 

Santa Ana. CA (714) 641-6607 800-959-6439 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

★ Attaches as 2nd Keyboard, no software changes 

★ Reads 2of5,128. UPC/EAN. Code 39, etc. 

★ External or Internal attachment on PC 

★ Wand, CCD, Slot Badge. Magstripe or Laser 

★ Supports DOS. Novell, UNIX. Mac OS, etc. 

★ 100+Configurable Options 

★ Supports USA & International Keyboards 

★ 2 Year Warranty, 30 Day $$ Back Guarantee 

★ Direct From Manufacturer 

★ Top Rated by Independent Review 

★ Complete with CCD Scanner - $599 

★ Complete with Laser Scanner - S655 

★ Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz, CA 95060 408-458-9938 

800-345-4220 


Portable Reader 

★ AA Battery Operated, 64K or 256K 

★ Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

★ Double duty as Non-portable Reader 

A 4x20 Supertwist LCD Display, 35 Rubber Keys 

★ 2 Built-In Inventory Programs or create custom 

★ Download tables and Pick Lists 

★ Wand, CCD, or Laser Scanner Input 

★ Serial Interface and Keyboard Interface 

★ Reads 2of5, UPC/EAN, 128, Code 39, etc. 

★ 2 year Warranty on Reader & Wand 

★ 30 Day Money Back Guarantee 

★ 64K Complete with Steel Wand - $799 

★ Small Size and very long battery life 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz, CA 95060 

408-458-9938 FAX 408-458-9964 800-345-4220 


BAR CODE 


Labeling Software 

For DOS and Windows with dot-matrix. LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size Mix 
big text, bar codes, and PCX graphics. Formats tor AIAG. 
KMart. Sears, MIL-STD. Penneys. WalMart. Hie Input. 
LabelRIGHT for D0S-$279. LabelRIGHT for Wlndows- 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


RF Terminal 

Communicates 2 way to Serial Base Station from 
200-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 selectable fre¬ 
quencies. Small size and low weight - 12 oz. with 
batteries. Base Station - $795. 

Terminal - $1095. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows pro¬ 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 

► Use as a PORTABLE, WEDGE, or SERIAL 

► 9V Battery Operation with Lithium Backup 

► 2x16 Supertwist LCD Display 

► 54 Key Keyboard with Separate Numeric Keys 

► Real-time Clock Supports Date & Time Stamps 

► Reads all Popular Bar Codes (16 types) 

► Wand, CCD, Laser, or Serial Input Devices 

► Built-In Program Generator 

>- Create Your Own Custom Programs 

► 6 Built-In Inventory Programs 

► Up to 250 Programs Can Reside in Memory 

► Create up to 250 Data Files per Program 
>- Up to 250 Look-Up Files in Memory 

► Built-In Calculator 

► Supports HAYES Compatible Modems 

► 64K Memory with Data Compression 

>- 30-day $$ Back Guarantee - 1 Year Warranty 
>► Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless. TX 76040 

(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

► Emulates Keyboard: Works With Any Software 

► Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorithms 

► Accepts Wand. Slot/Badge. CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

► Reads HIGH, MEDIUM, & LOW density codes 
>■ Auto-Discriminates Between Bar Code Types 

► Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 

► Daisy Chain Up to 96 Readers 

► Supports NOVELL Networks 

► Supports US & INTERNATIONAL Keyboards 

► Direct From Manufacturer 

>• 30-day $$ Back Guarantee, 1 Year Warranty 

► Complete Unit with LASER Scanner - $645 

► Complete Unit with CCD Scanner - $299 

► Complete Unit with WAND Scanner - S299 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


Bar Code Printing Software 
LabelWorks for Windows 

► Prints all Popular Bar Code Types (19 Types) 

► Desktop Publishing Features: WYSIWYG. 
Scalable Fonts, Rulers. Guides, Lines, Shapes. 
Page Zooms (25%-400%). Templates 

► Rotates Text, Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

>■ Choose From Over One Hundred Popular 
Label Formats or Design Ybur Own 

► Rich Text Support: Mix Styles, Types, & Sizes 

► Automatically Prints Serial Numbers 

>- Imports & Exports Graphic Files: 

TIFF. GIFF, BMP. PCX. WPG, WMF. TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript, Laser. & Dot Matrix) 

► 30-day Money-Back Guarantee. $295 

• • • CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


Bar Code Library DLL 

Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 

32 Bit version $649. 

StrandWare, Inc. 

715-833-2331 Fax: 715-833-1995 

800-552-2331 (In US) 


Inquiry 451. 
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A DiRECTORY OF PRODUCTS AND SERVICES 


BAR CODE 


Bar Code SDK 

Includes 16 and 32 bit OLE automation objects, 
Windows DLL and C library tor 10 symbologies. 
Works with Visual Basic, Windows GDI. or 
DOS/UNIX C programs. Includes Code 39 
TrueType and PostScript fonts, Only $199. Fonts 
only $49. 

Source Code Included! 

SureLogic, Inc* (206) 547-1419 


Inquiry 452, 


BAR CODE PRINTERS 

Fflff Windows™ Bar Code Printer Driver with every printer 
purchase! Prirtl bar codes hem MS Word™ Write. Word Pad. 
Access*. Visual Basic™, Lotus" Approach*, Parade**, dBASE*. etc. 

Only Si ,495! (reseller prising available) 
Impeccable print quality, rugged performance! 

THARO SYSTEMS, INC. 

P.O. Box 793, Brunswick. OH 44212-079B 

blip ;//www.tha rtr.com/1liam/ internet e-mail; Iharo^lharo, com 
330-273-4408 Fax: 330-225-0099 


Inquiry 453. 


WINDOWS™ LABEL PRINTER 

GEMINI is the ADC Industry's fusl Windows-only label 
printer. Impeccable prinl quality, rugged all-metal con¬ 
struction, many bonus features standard: allows you to 
frrint labels and bar codes from the Windows applica¬ 
tions you already use, without special labeling software 
or programming. 

THARO SYSTEMS, INC. 

P.O Box 798. Brunswick. OH 44212-0798 
hUpo 1 /w ww. Ilraro, com Warn/ luiernel e-mail: riiam&tham.com 
330 273-4406 Fax 330-225-0099 


Inquiry 454, 


BOOKS 


12,000 COMPUTER TITLES 

EA5.y browsing & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
httpV/www-coraputoQks.com. Excellent customer 
service & technical assistance. Worldwide FedEx & 
USMail ship pi ig. MC/Visa/AmEx/fyovus/JCB cards. 
CornpuBooks 1 * 1 Online Bookstores 

512-321-3652 Fax 512^321-4525 800-880-6816 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCS design, and slrn- 
trial ion software, starting at $149 each. Complete 
PCB package with schematics, autorouter, and Lay¬ 
out for 2-layer circuit boards. $399. Enhanced ver¬ 
sion with autoplacement, more symbol libraries, 
and up to 16 layers, $649. CAM file outputs. 

Mental Automation, Inc. 

5415 136-th Ptace. SE-BeZlevueWA 98006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2646 

http://w ww. m entela. corn/ 


Inquiry 455. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FRO M A Pfll NTER PQ RT! * „ . „ 

Indexer |_PT™ software $249 

Aft W VERSION 3 visa/mc 

* Controls up to six stop motors sftmiHaneoLisfy. 

■ Linear and Circular Interpolation. 

■ New features to accomrTwdato machine conlrol 

* Easy-lo-u&a DOS devictj dmter. Sups* Manual. 

■ CAD-CAM inieriace available 

, . * CotpoOliOfi, 1422 Arnold A«. 

Abi 111 v S yste m s rw^ F* i axn && 

1 1 FAX: (215) 657-7U15 
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CAD/CAM 


CAD Solutions Software 

TG-CAD Professional v.6.0 

The best in CAD/CAM Software Development 

A C/C*+ Windows 95, Win NT, Win 3.1 CAD Developers 
Kit by Disk Software, For Information Call: 

214^423-7286 800-635-7760 Fax 214-423 7280 

disksoft @ ix.nfitcom .com BBS: £ 14-081 -9322 

Disk Software, Inc. 

P.O. Sox 941152* P1ano,TX USA 75094 


Inquiry 457, 


CAREER OPPORTUNITIES 


SOFTWARE ENGINEERS 

TravelTech Staffing, Inc. 
needs experienced software 
engineers for 3 to 12 month 
contract assignments In several 
LIS cities. We provide top pay 
and benefits, subsidized hous¬ 
ing, travel reimbursement, and 
more. Fax your resume to 1 -800- 
792-7996. Visit our web site, or 
call for a free brochure. 

1 - 800 - 282-0360 

www. tra veltechstaff i ng.com 

TRAVI 


STAFFING, INC. 


Inquiry 458, 


CD-ROM 


Consolidated CDROM, Inc 

Worldwide suppliers of CD-ROM software. 
We do import; export, publishing & distribution. 
We also buy & sell ail typos of memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncote PA 19095 USA 
800-8CD-RGMS 215-572-9831 /215-572-9832 tax 
Email: Mirom^ronsldedrom / www.constdccfronn.com 


Inquiry 459. 


CD-ROMS 

JAVA - Dav IGt. ... . $25,00 

HoUAVA browser, demo applets, amine docs 
WINDOWS 95.COM 3£-W Sharowaro Collection.,, , $30,00 

wiNSrre. sss.oo 

Utilities lor Windows 11, NT, Windows 95. mare 1 

HOBBES OS/2 . ..,,..$3&JW 

Software, games, utilities, hues, jpdales 
0SWSC - NstBSD, FroeBSD, XFr^es 8 X11R6. .. S35.Q0 

INTERNET TOOLS .. 530,00 

Networking lewis & unities SI IK A PPP 

LINUX Devatopw'* Rescuica . 525.00 

Slackwai?, fled Halt, mors! 

LINUX Installation 4 Getting Started Guide . .. 57.50 

245 po manual 

UNUX TOOLBOX- . 545-00 

CD Se- 1 & Install Gufdte. For beginners! 

MOO-UFF tor LINUX - 100% Motif compatible GUI.$99.DO 

MOO-TI FF tor FreeBSD - 100% Malif compali ble GUI S99.00 

MOTHER of PERL.$35.00 

Source & Wnarite ior UNIX, DOS, NT. MAC 

RUNNING LINUX..$19.95 

576 pn manual for everytoing aboul Limns 
SOURCE CODE - 44 B5D-Lite2. GNU. InlerVrtws. more . $30.00 

STANDARDS - RFCs, LENS, ITU/CCITT Etu&Xi*, .530.00 

TCL/TK - software to develop X-Windows apps.$36.00 

TeK - typesetting tools for mattlBrnalical & scientilK; doci... $35.00 
WORLD WIDE Catalog . 530,00 

See the WWW wftfiotit being on-fine! 

X-FH-ES —Comf^ete sources lor XI tflfi X XFreeBS.$3&DQ 

Phone Oreters: i -800-800-661 2 Wo accept 

Fa* Onten + 1-520-525-9573 MC, VISA S AMEX 

WPtme. *1-520-tt&-9565 

Web Order*. www.inftxisgiLCDm E-mar D'ders^inhrrjgiL.CDm 

InfoMagiC 11950 N, Hwy 89. Flsgutafl. AZ 86004 

Inquiry 460. 


CD-ROM 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMSl 
RAID NOW AVAILABLE 

No Device Drivers/ MSCDEX needed, Complete Kit 
Networks CD Roms, unlimited user license, DISCPORT. 

"JES, NON! BETTER AT ANY PRICE" 

Call NOW: 1 (BOO) 482-1866 305-597-3980 
http r//www,je&cdro m .com 


Inquiry 46 i. 


Interne! Server Complete With Unix: $24 
Full lines: qi Infomaglc, walnut Creak A Caldera 

Best Programming Source on CO-ROM’ Linux, Unis, Windows NT 
OCX, OS/2, DOS, Intern*, WWW. HTML JAVA, TCP/IP, VFt, 30, Mat, 
Mpeg, Mntifl, X-Wundows, BSD G/C*+, dBase, Dr. Dobtfs JDurEut, 
Perl, GNU, TEX, WTk. CICA. Standard, Al. NeXT. Ada, Clipper, and 
many mane with source code! snips wonu-widt isom silicon valley ftccapt 

■ ■ cf»#tlr, iitflitcy OnJ(r or CrriiE tsr4 Vish aw 

15DD various CtJ^: taiernel hD*rmM 0 K tar tumor Rst and pnta 

o GanKs/Enfertammerrt UNIVERSAL CD-ROM 

O Etiueation/MttwnGto 52 a LawFente E/p i r tH7 

O SoundAfilfeo/Art Surwyvate, CA S40S6. USA 

O Pifhjrjm m n}&•!-1tQifmrtAQ u&jtt Z-bip Fan: ^W-g 92-0457 

fa AH.i'f E iriuil OcrObjOFnill.cpm 

w Web' http //www.big^nall com 
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WALNUT CREEK CDROM 

Free BSD. 2,1 flpgk spird Bertefo^ Uhis far PC w/sre. 

2 disc set. ea&y tnslall. fi mo updates.$39.95 

SJaEkware Linux. 2 disc ‘OFFICIAL* Siatkware 3.D. 

fntenehs favorite. Quarterly updates....... ,$39,95 

Cia3 MS Windows., dOOD* Windows programs, games 
drivers, fonts, shells, src. Indexes in Germari/Cpanishi'' 

ItaNan/Frerrch/ErtglisIv'JapanBse Quar updates..$29.95 

Hobbes OS,2. 1000 MB Free/Shareware drivers, app\ 
etc. 05/2 Mag's product ol the year" 6 mo updates ., $29,95 
Sim tel JVISQOS. 2 discs, premier internet technical, 
programming Frae/Sha re ware ..... .$29.95 

Blade Hawk. - New Win. 95 shareware detection.. $Z9-9S 

Internet Inlo, 17.000 doc’s. FAQs, FRCs, & lENs. .539-W 

Music Workshop. 2 Music prog., midi, demos, etc......... $39.95 

Project Gutenberg. 350« Copyright Iree books..$39.95 

Seienlilic Library. Technical shareware. DOS/Wm.$39.95 

POTf-Ray. Ray-tracing imapes, src P documentation.$39.95 
61k lilies about Windows 95 & NT, games, Td, perl, QRZ! 

Ham Radio. Music, Fonts, Royatly-lree images 

Call for your FREE catalog today! 

AH our products are unconditionally guaranteed! 

1 -800-786-9907 

4041 Pike Lane, Ste D-214, Concord, CA 3452Q 

+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674 0821 
ord Ers &'dlro m. com h lip ://www. c d ram . coin/ 


inquiry 463. 


COMPUTER GRAPHICS 


Work On-Line 

Work from home to help us create our “Virtual 
World Project". Use your 486 or PentiumPC to 
create 3D models for our CD-ROM. Average up 
to $30 per hour with a signed contract. Software 
is required and training is available. 

http://www.3dt.ret/3d-art/ 

3rdDimen5ionTechno!agies ! tiiG.i-&oo455-3558 


Inquiry 464, 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
output record reformat, operator statistics, 
key from images (NEW1J, free tech support. 
For PC, PC LAN, S/36, AS/400. 

FREE 30 day trial 


Computer Keyes 

Tel: 

206-776-6443 

21929 Makah Ftd, 

Fax: 

206-776-7210 

Woodway, WA 99020 

USA: 

800-356-0203 
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DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DriveSavers 

Restoring data since 1985 

1-800-440-1904 

415-883-4232 


Inquiry 465. 


T he leader in Data Recove ry 

• Expertise lr> virtually every qperating system 
& media storage device. 

• 24-Hour support & emergency services available 

• Call Star a FREE consultation! 

ONTRACK DATA RECOVERY 

MN: 1-800-072-2599 ■ CA: 1-800-752-7557 
DC: 1-80G-6S0-2410 • Europe: +44 1372 741999 


inquiry 466. 


DATA RECOVERY when IT. Matters 

• Tape, Optical or C D Media 
■ Accidental Overwrites 

• Hardware or Software Failure 

_ VOGON _ 

Europe Tei +44 (0) 118-989-004? 

Fax +44 (0) 110-909-0040 
USA Tel 405-321 -2 005 Fax 8242 

Go r i nu i i V Tet +49 (0) 180-522-15-1 2 
_ Fax +49 (0) 89-69-37-00-55 _ 

Inquiry 467. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4 mm, QIC, Bmm, DLT, 9-trk, 348Q/9Q/90E 

Disk: 3",3V,V57;\ 8" CD-ROM 

\ -800-357-6250 

Sh affstal I Corporati on 31 7 . 342-2077 
7901 East 88th Street Fax 317-042-8204 
I ndia napolis IN 46256 sales ® shaffcta 11 .com 
Since 7973 http://www.shaftetall.com 


inquiry 460. 


EDUCATION 


B.5. & MS. In COMPUTER SCIENCE 

The American institute For Computer Sciences offers a n in- 
depth heme study program Ip Earn yqur BactiBlar of Science 
at home. B.S. aubjecte covered are: MS-DOS, BASIC, 
RASCAL, C, C++, Date Fite Pfoc&fiSing, Date Structure^ A 
Operating Systems. M,S. program inefudea subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows course* also available. Accredited Member 
World Associallon of Universities and Colleges 

AMERICAN INST, for COMPUTER SCIENCES 

Z1D1-BV Magnolia Art., Suite 200, Birmingham, AL 35205 

1 - 800 - 767-2427 ■ 1 - 205 - 323-6191 


EMBEDDED CONTROLLERS 


MULTITASKING BOARD 
for portable instruments 

• 300 pft standby, autowakeup, pre-emptive mullltasker 
•fast interactive development using Forth routines provided 

• debug white running- make Fortti one task -rm emulating! 

* PCMCIA card tteialogging, keyboard/graphics LCD drivers 

* Starter Rack costs only $490, TDS2G20 = SI 99 (100) 
Detank: (716) 425-3753; -3635 (fax); -3442 (faxonctemand) 
SAELiG CO. 1193 Moseley Rd, Victor, MV 14564 
hltp:ourworld,compuserve,conViioiriepages/triar»gie 


Inquiry 469. 


ENGINEERING SOFTWARE 


SCIENTIST® 

FITS EQUATIONS TO DATA 

FREE 30-ttay version available on 
the Web at bttprf/www.micromatbcom 

MicroMath Scientific Software 
1-800-942-6284 Fa* (801) 943-0299 


Inquiry 470, 


FOREIGN LANGUAGES 


WORLD S LANGUAGE CENTER 

Automatic Translation with a push ot the button 
Chinese, Japanese, Russian, 150 languages 
Dictionaries - Fonts - Learning - OCR etc. 
Best Prices * Besl Service 
FREE CATALOG 

TronsLanguage Inc. 

800-308-8883 Fax 714-279-9368 

PO Box 1S024 r Anaheim Hills, CA 92807 


Inquiry 471. 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
_Educational Buyer since 1985._ 

APPLE II* & MACINTOSH® 

SYSTEMS » PARTS»EXCHANGE REPAIRS 

Gilt for a Catalogs 800 - 274-5343 

Office: 617-275-4600 • FAX: 617-275-4648 

205 BURLINGTON ROAD » BEDFORD, MA Q173Q 


Inquiry 472. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet CatorFro 

DeskJet DrattPro 

RuggedWnfer DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: ( 305 ) SSI -4747 Fax: ( 205 ) 591-1100 
(B00) 63B-4B33 _ E-mall : sales@dasher.com 


inquiry 473. 


HELP WANTED 


# $200 - $500 WEEKLY # 

Mailing travel brochures. No experi¬ 
ence necessary. For Information send 
a self-addressed stamped envelope 
to: 

Internet Travel 

P.O. Box 680610, Miami, FL 33268 


Inquiry 474, 


INTERNET 


Gameloiv*) Internet Files 

htly: if www.nenDi.tom 

Build powerful, sopnisiicaEKi programs wilti a test 00 persistent 
saEware library thal lits Ihe ardidrclure of Ifie Inlernfll Gatfier lumpy Internet 
data or use five Interne! lor pragram-lo-program dma> nxohaige. Dbfedl 
msiinsL hypertimtlogi Intalno. Etanaactlffli managam and mom. 

* Safaris. Windows 3,1, Windows 95)NT. OS/2 (ask for Mac, Linux] 

■ APIs for C++, C. Visual Basic & deiphi (art tor JAMA) 
Menai Corporation 

mifj Et amino Sal, Suite JflL Menlo ftit,Califcnn 940Z5 

fuoo) 42^3566 (L^J Url4l5> §53-64 W 

FAX (-115)853-64*3 E-mnJHnfa^riu-nai.com 


Inquiry 475, 


INTERNET PRESENCE 


“Virtual Web Hosting" & “Site Creation” 

WWW# YburName •com 

$24.95/mo. 

{800)808-9241 / Web Page: TRY $30 

Home Page Included!! RESELLERS Welcome!I 


Inquiry 476. 


LANS 


Little Big LAN 

The most flexible network 

* Peer to Peer LAW to 25D nodes 

* £75 total software cost, noi per n odel 

* Link via serial, parallel, or Modems 

* Al so via Ethernet or Afcnet, or mix I 

* Typically only 40k o! RAM 

Information Modes 

SI7-387-3339 / PO. Drawer F, DentonTX 7620? 

Fax 817-382 7407 Orders 090-620-7992 


Inquiry 477. 


PROGRAMMERS TOOLS 


The Fastest xBASE Engine... 

tor C, C++, Visual Basic and Delphi programmers. 
Gel multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows and UNIX! Includes client/server option 
as well as daia-aware custom controls and a visual 
report wriferl 

FREE 30 day trial 

Coll Sequiter Software Inc. for details 
Phone 403 437 2410 _ FAX 4Q3 436 2999 

Inquiry 478. 


SECURITY 


BVERLOCK Safe D EVERKLY 

] n tcrnct/C XFROM Acl ivation 
CPO-IxK:k • CD-ROM Uiek - Serialization 
Registration * Date & Execution Limits 
WindtTWS 95 - 3. M - DOS 


Plwncx (816) 776-2780 (816) 776-8398 

E-mail: a/tech@tyrcll.net 


Inquiry 479. 


THE ULTIMATE SOFTWARE SECURITY 

STOPCOPY family - UNCGPIABLE copy protection 
STOFVIEW softwaie encryption 
NETLIMIT network license motoring 
DOS, Windows (3.X, 95. NT). Mqc. Q$l?. support 
Machine Tw, Internet Protection.. CD-ROM Protection, 
SenaJteatiori. Date & Execution Ltmilation, Registration, 
Remote Authentication, Concurrent User Lmiifallan 
Our products destroy Ail of our oompelilron 

BBf Computer Systems, Inc. 

Nias Homage Lana, Silver Spring. MU 20906 

mTBYABfll aoaVB7S'ZZZ4 SM/ATI-lDM FAX: 3D 1/460-7515 
E-mail: tllil'fl'bhlcg,cam VI?h: hHp://tnrti.btiIcs.Eflitl 


Inquiry 480. 


Cop's Copy Lock II 

Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS. OS2, Networks, Windows 1 Trace 3000. 
Dial CO PS Access Control for mass 
distribution via CD-ROM or Internet 
Known and used world-wide since 1984. 

LINK Data Security 

Inn: + 45 3123-2350 Fax: + 45 3123-8448 
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BUYER'S MART A DIRECTORY OF PRODUCTS AND SERVICES 


SECURITY 


CRYPKEY SOFTWARE LICENSING SYSTEM 

*50ltware Cow Frotfidfeidlh NO Hardware Key and NO Disk Key' 
CrypKey Is sollware copy protection dial is 

* completely secure Irum any disk copy program 

* completely compatible wtiti MSDOS, MS WINDOWS, 

WIN 95, WIN NT 

- completely compatible with CD-ROM, BBS, or Internet 
distribution* 

* customer friendly - n-q drsk key. no hardware key, less 
support calls 

CrypKey can Increase your software sales by allowing you to 
Sell your program 

* by increments - sell add-on software options or levels to 
your customers 

* by number of runs - e g. sell 100 calculations lor St00.00 

* by time period - e.g. lease or demo your program 
lor 60 days 

CrypKey uses a numeric key that can be transmitted by phone, 
tax, or email. Sell your customers more options, more copies, 
more time or more runs Instantly, just by making a telephone 
call Ip neat lor overseas customers or distributers). CrypKey is 
produced by Keironic Controls Ltd - engineering and 
software since 1672. 

Kenonic Controls Limited 

7175-mh Street M fast 
Calgary, Alberta. Canada T2H2S6 
(403) 258-6289 *t&r (463) 258-6201 
INTERNET; wyttkey@temte.wm _ 

Inquiry 481, 


CRYPTO BOX™ lories in Your Profits! 

The Marx CRYPTO-BOX is the result of to years 
experience In effective software prelection 

• microprocessor controls ID codes, memory, dynamic 
algorithm and high speed data encryption 

• remote access to passwords and counters 

• license metering In networks:, single key per LAN 

MARX International, Inc. 

ZO Executive Faik West, Suite 2027, Atlanta, GA 30329 
404-321-3020 1 -8Q0-MARXINT fax 404-321-0760 

Visit our Home Page: http://www.m3rx-C.om 


Inquiry 482. 


KEY-LOK II™ SECURITY 

Software Piracy Prevention — Survival 14 years proves 
ahecliveness. Active algorithm, programmable memory, 
oountem, date cootrot, remote update. No ID on device. 
Low pricing (e.g, $16.50 each tor 5). 

No startup costs, 

Alec. ACCESS CONTROL system*; and cusX drrvefeystem LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

31S7 E. Otero Circle. Littleton. CO B0122 
http:/fwww.csn, net/key lok 
1 -BOO-453-9565 (303) 770-19 T 7 FAX: (303) 770-1063 


Inquiry 483. 


SECURE! 

* Your Software Security & Information 

• Your Hardware - Inside & Out 

Buy the Best PC Hardware “Rail Lock”. 
Lock PC Anywhere (can be used to hang the PC 
to wall/skte/under taole top) 

FAX: USA (81B) 59Z-D367 UK (171 ] 734-6396 

ISRAEL(7)6699 643 

nub te® iteivlslbn.nei.il hltp:// www, noble, Cb.il 


Inquiry 484, 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you wi*l need to Packaga, Distribute, and Ship Your 
Software!! From manuals and birders to mailers end shippers 

LABELS * LABELS * LABELS 

For your diskettes, plain at custom printed 
dol matrix or laser printer .., Iree samples 

•••FREE CATALOG-■» 

Hke & Associates 

6566 Monttcello Pr, West Chester. OH 45069 

Phone/Fax: 513-779-7977 


Inquiry 485, 


SOFTWARE/ENGINEERING 


Ana log /Digital Si m ujation i ! 


- Windows, NT, DOS 

■ Power Mao, Macintosh 

* IsSnce# Real Time SPICE 

■ Mined Mode Simulation 

* Schematic Entry 

- New AH DL Modeling Kit! r 

PQ. Bo* /IQ San Pedro. CA 90733-6710 

(310)333 0710, FAX ($10)333^653 


Model Libraries, RF, Power 
Mora Than 5€00 parte 
Waveform Analysis 
Full SPICE programs 
sterling al $95. Complete 
systems, 5535-S2595 

in tu soft 


Call tor your Frao Dsroo and Information kit 


Inquiry 486, 


CAE SOFTWARE 

ECA-2: MS-DOS Analog Circuit Simulator 
SpiceAge^W: Windows Mixed-Mode Circuit Stimulator 
GESECA/GESWEN: DOS/Windows Schematic Entry 
Super FILTER; Active + Passive +■ Digital Fitter Design 
SAUNA: 3D Thermal Analysis and Design 
Call for catalog 

Tatum Labs, Inc. 

12E7 N. Slta Ridge Drive, Ann Arbor, Ml 40106 

313-663-68TO FAX 313-663-3640 


Inquiry 407. 


SOFTWARE/GRAPHICS 


The Best - Just Got Better 

ImageGear 6.0 

AccuSoft announces a totally new product - 
ImageGear™! This replaces the top-selling 
AccuSoft Image Formal Library™ thal AccuSoft 
has been selling for over 4 years. ImageGear 
is not Just a new version but a completely 
rewritten and redesigned product that encom¬ 
passes all the most asked for features from our 
7000-plus customers. 


Over 45 file formate 
Fita-lnfo Execulabtos 
New & Improved API 
Fasl Image Display 
New GUI Functions 
Roijusl Error Handling 


Comprehensive Scanning 
Control 

Display Effects 
Tons cl Samples 
Clipboard Support 
Practsion Scrolling 


Image Processing ...and much morel 

AccuSoft Corporation 

2 WeslbefOugh Business Pit., Wwttwrough, MA 015B1 

(800) 525-3577 
(508) 898-2770 / FAX (508| 898-9662 


Inquiry 480, 


leadTools 

I*rogrtwimt?r's Cnmprvbensme Imaging Solution 

With LEADTOOLS 6 jvu an- 

* taipOfUtaport 40 + ofthe mos popular fik furnkUt 

* tompitM images w/ muliipk option {COTt 05 * W, PN6, 
JPEG. CMP) 

* Process busses, using simple or ccwtpJi:* spatial imt, 

tormaitoaA upatiai fiticr\ binary riltcrs, histofinm nuxlificuitMi, 
corabinte&*ura&ii|Kddta&aiito ilcsticwtn* at 

■ Goorcrt colors-: fCtlutina/cxpandiriB color depth., grayscalLng, 

twdtontn g. 

- Sup[un any staftdacd display devire wf easy id use ultra just 
punt,zoom.scroll,crop & pan routines will make your app Sly 

■ Annotate MlW documents & culur srmijjes.. text. highlight. ^tictv 
notes, red-line, free hand, blackout etc. 

■ Support TWAIN cocnpLainl scanners. 

■ Print Images w/ autoirutlc preprocessing, In any supported 
prinicx 

Download free imaging application hulft with 
LEADTDQLS B Mtp 'J/www. lesdinufs. earn/ or all 

1 - 800 - 637-1835 

LEAD 



TECHNOLOGIES 


701-332-563? (Fa) K4-37H161 CIS: "BO LtADTKlF iiitpttim.iafa*art 


Inquiry 489, 


WINDOWS 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgrns, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE, Call from home or office 
up to 14.4K and download for FREE, (n/8/1) 

217-792-3663 

Customer Servlet! 415-281 -4423 


Inquiry 490. 


There Are 275,000 
Good Reasons to 
Advertise in the 
BYTE Deck! 


The BYTE Deck mails to a select group 
of 275,000 BYTE subscribers who 

are proven direct market buyers. 

In fact, BYTE subscriber surveys show 
that many readers prefer to buy 
through the mail order/direct channel: 

Direct Channel Preference for 
Purchases of: 


Peripherals 83% 


Computer Systems 81% 


Software 79% 


Networking 65% 


Source: 1995” 1996 Subscriber Study 

The average BYTE reader influences the 
purchase decisions of 107 others, 
works in a company with more than 
1,000 employees, and influences 
more computer product pure liases 
than any other person in his/her 
organization. The BYTE readership 
provides quality leads. Why settle for 
anything less? 

Call Brian Higgins today at 
(603) 924-2596 or fax your 
order to (603) 924-2683. 

The BYTE Reader: 
Simply the Best 


imillDECi 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 


INQUIRY NO. PAG E NO. PHONE NO. 


A 


77-73 

ACI 

use 

eOO-O03'1177 

101-1M AE HOME CORPORATION 

170 

fi 16-9 8+24 99 

100-110 ALADDIN SOFTWAR E 
SECURITY INC 

34 

212-664-5678 

111*112 ALADDIN SOFTWARE 
SECURITY INC 

13fl 

212 534-5673 

187 

ALLMICRO 

153 

800-663-4933 

tea 

ALTEX ELECTRONICS 

152 

800-531-5369 

72-73 

APPRO INTERNATIONAL INC 

166 

000-927-6464 

* 

AVIATION WEEK 

3-9 

609-126-5525 


B 


450 

BIX 

135 

000-695-4775 

* 

BYTE BACK ISSUES 

49 


* 

BYTE BACK ISSUES 

134 


* 

BYTE CUSTOMER SERVICE 

133 

+353-91752-792 

* 

BYTE EURODECK 

71 

5039242533 

* 

BYTE FIELD SALES 

401$ 3 

+353-9+752-792 

* 

BYTE ON CD ROM 

13* 

800-9246621 

* 

BYTE SUB MESSAGE 

142 


* 

BYTE TECH EXPERT 

119 

603-924-2663 

* 

BYTE WEBSITE 

31 

hHpJ/www.bybfiuOortV 

► 

BYTE WEBSITE 

181 

603-924-2663 


C 


37-38 

CALIFORNIA PC 

PRODUCTS INC 

1G9 

800-394-4122 

35-36 

CAMELEON TECH NOLOGY INC 

169 

800-440-7466 

146 

CARDIFF SOFTWARE 

90 

880-659-0755 

140 

CENTRAL DATA 

46 

217-359-8010 

66 

CENTRAL TECHNOLOGIES 

165 

80O-532-0O54 

701-702 

COMPEXINC 

33 

714-630-7302 

169 

COMPUTER DISCOUNT 144-145 
WAREHOUSE 

60D-959-4CDW 

7M 

COMPUTER QUICK 401S 9 

415-861-9330 

170 

COMPUTE RLAN E U NLIMITED 

154 

800-628-3482 

113 

GOMTROLCORP 

76 

800-926-6073 

1G5 

CONS AN INC 

146 

000-229-DISK 

114 

COREL 

16 

613-720-0826 
ext 3006 

171-172 

CYBEX CORPORATION 

147 

205-430-4030** 

173-174 CYBEX CORPORATION 

153 

206 430-4030** 

704-7M CYBEX CORPORATION 

CVI 

205-430-4030“ 

* 

CYCLADES COR PORATION 

185 

800-BB2-9252 


D 


716-717 DAEWOO 

35 

+31-2366-37214“ 

175-178 DATA ACCESS CORP 

151 

000-451-3530 

' DATA COMMUNICATIONS 

24-25 


177 DATALUX CORPORATION 

166 

86JHWALUX 

725-728 DBTEL 

54 

+086-2-266-1964" 

HMff DISTINCT CORPORATION 

138 

4003668933 

115 DOLCHCOMPUTERSYSTEMS 

89 

B0O-995-7580 

108 DUNN SYSTEMS 

f? 

800-48 5-DUNW 

t 

720-721 ELEKTRD50N BV 

11 

+31 -40-251S-085 


7M-707 EUTRON 4*BS 13 +3935 201003 
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INQUIRY NO. PAGE NO. PHONE NO. 


F 


116 

FAIRCOM CORPORATION 

141 

314-445-6033 

708-709 

FAST SECURITY AG 

16 

+49-89-894221-20 

731-732 

FIRST INTERNATIONAL 
COMPUTER 

40(52 

+008-2-718-2782“ 

178-179 

FIRST SOU RCE INT*L 

160 

714 448 7750 


G 



198 

GEOD ESIC SYSTEMS 

140 

000-360-8383 

163 

GLOBAL SECURITIES 

TECH FORUM 

129 

80O-847-76OO 

82-83 

GRANITE DIGITAL 

160 

510-471-6442 

710 

GREY MATTER LTD 

40150 +44-(0i1364-654200“ 


H 


* HEWLETT-PACKARD 

7 

600-533-1333 
-Ml 615 

4 HEWLETT-PACKARD 

40 

800-322-HPPC 
ertl 1557 

104-105 HI WAY TECHNOLOGIES 

170 

600-339-HWAY 


I 


79-00 

HDP ACQUIRE 

186 

888-610-6186 

* 

IDT INTERNET 

171 

000-749-1438 

718-710 

INNOVATIVE SOFTWARE 

401$ 22 

+40-69-236929 

67 

INTEGRAND RESEARCH 

166 

209-65 M 203 

* 

INTEL CORPORATION 

2-3 

MtpVNww-inieJ.ijom 

96 

IOTECH 

167 

215430 4091 

117 

IOMEGA 

21 

8802IOMEGA 

mtJ22 


J 


99-100 

J ENSEN TOOLS 

168 

800-426-1104 

94 

JK MICROSYSTEMS 

169 

510-236-1151 


K 


60 

KILA 

166 

300-505-6749 

120-121 

KINGSTON CPU UPGRADE 

31 

600-251-0960 

122-123 

KINGSTON MEMORY 

39 

8OO-435-0OS8 

116-119 

KINGSTON STORAGE 

58 

800-259-9370 


L 


166-109 

LATRADE 

156 

800-488-3726 

106-107 

LAHEY COMPUTER 
SYSTEMS 

171 

600-548-4778 

84 

LIBERTY SYSTEM INC 

160 

408-9B3-1127 


M 



193 

MEGAHAUS 

162 

800-525-0360 

724 

MESSEMUENCHEN 

GMBH 

401$ ID 

+49-89-5107-506“ 

106 

MICRO 2000 

148-149 

000884-0000 

* 

MICROGRAPH 

53 

800-877-3O40 

* 

MICRO GRAFX 

125 

800-877-3040 

* 

MICRO-INTER NATIGNALINC 160 

800-967-5667 

141 

MICRON ELECTRONICS 

12-13 

800-466-2059 

143 

MICRON ELECTRONICS 

66-67 

800723-2998 

142 

MICRON ELECTRONICS 

CII-1 

800362-7308 

* 

MICROSTAR LABORATORIES 167 

206-453-2345 

711-712 

MINUTE MAN 

401$ 12 

214-446 7363 


INQUIRY NO 

PAGE NO, 

PHONENO 

190 

MIPS DATALINEAMERICAINC 163 

619-679-4070 

155-156 MIRO COMPUTER 
PRODUCTS AG 

23 

+49-531-2113-100 

729-730 

M1TAC 

CV 

+08&-2-5Q 14205" 

* 

MOTOROLA 

99-99 


* 

MOTOROLA 

100*101 



N 



* 

NACC COMPUTEX 

401520 


97 

NATIONAL INSTRUMENTS 

166 

512-794-0100 

* 

NETWORLD+1NTEROP 

79 

800-480-2803 

126 

NSTL 

137 

610-941-9800 


0 



164-165 

OMEGA RESEARCH 

22 

800-556-2022 

715 

ON TIME MARKETING 

401$ 23 

+4040437472 

• 

OSBORNE MCGRAW-HILL 

16-17 

8Q0-022-6158 


P 


127 

PERSOFTENC 

91 

8O0-36B-6283 

128 

PKWAREINC 

107 

414-354-8699 

180 

POLY WELL SYSTEMS 

1G7 

300500-7859 

154 

POWERQUEST 

73 

800-371+2568 

139 

POWERSOFT OPTIMA 

29 

800-265-4555 

149 

POWERSOFT PORTFOLIO 5.0 

37 

800-395-3525 

144-148 PROXIMA CORPORATION 

Q 

92 

000.447-7692 
Ml 425 

95 

QUALSTARCORP 

170 

800-468-0580 

191-1*2 GUATECHINC 

160 

800-553-1170 


R 


81 

RACKMASTER SYSTEMS INC 

166 

800-480-4384 

713-714 RAIMA CORP 401$ 19 

206-557-O2OO 

129 

RAINBOW TECHNOLOGIES 

62 

714-450-730O 

83-84 

RCI 

ms 

B0Q-RCI-6090 
Ml 71 

70-71 

RECORTECINC 

167 

888-RECORTEC 

183-1*4 ROSE ELECTR ON ICS 

163 

800-333-9343 

130-1*1 

ROSS TECHNOLOGY INC 

77 

800-774.7577 


S 


153 

SAG ELECTRONICS 

50 

508-882-0055 

103 

SCITECH INTERNATIONAL 

170 

800-622-3345 

722-723 

SEH COMPUTERTECHNIK 
GMBH 

4 CHS 22 

+49-521-94226-0 

76 

SILICONFAX 

167 

000-700-0560 

159-160 SLWABER 

135 

609-866-BB88 

8990 

SUGER DESIGNS 

189 

702-356-5595 

98 

SOFTWARE SECURITY 

170 

203-656-3932" 

191-192 SOFTWAY SYSTEMS 

161 

415-896-0708 

65 

STARTECH COMPUTER 
PRODUCTS 

165 

800-265-1844 

oit231 

133 

STATSOFT 

87 

9 1 3-749-1119 


T 


62 

TALKING TECHNOLOGY INC 

165 

800-934-4884 

03 

TERN INC 

169 

015-756-0160 

134 

TOSHIBA AM ERICA INC 

44-45 

800-457-7777 











FREE PRODUCT INFORMATION 


FAST: ► 

Iquire by mail 

liter your name 
hd address at right, 
hen circle the 
juiry numbers 
lat correspond to 
lose on the 
llvertisement or 
TE article, and 
ail this attached 
hrd. 


£1YTE Advertisers Deliver the 
Information You Need - FAS1T! 


YES! I want FREE product information from the following advertisers 


FASTER: 

QUIRE BY FAX 

liter the 
formation as 
Ascribed above, 
len fax this 

HH2M790 


Squire on 

IE INTERNET 

ccess BYTE's 
>me page at: 

/.byte.com 

lid click on Free 
roduct Information. 


allow the 

Istructions on-line. 




Fill out this coupon carefully. Please print. 


Name 


A. My company profile is besl described as: (check one) 

1 G Corporate end user 

2 □ Computw/cornmumcations manufacturer 

3 □ Reseller/distnbutor/OEWmtegrator/consuftant 

4 □ Other (please describe):_ 


Company 


Address 


B My job tuncliofl is best described as (check one) 

5 □ Company Management 

6 □ IS/MIS/1T Management 

7 □ Systems Engineering/lntegration 

B □ Departmental Management (noo-IS/MIS) 

9 □ Technical Services Support 

10 □ Other (please describe):_ 


City 


State 


C. My responsibilities require that I be involved with the following 
operating system environments (check all that apply) 

11 ODOS 

12 GOS/2 

13 □ Mac/OS 

14 □ UNIX (any. including Solaris) 

15 G Windows 

16 □ WindowsNT 

17 □ NetWare 

18 □ Other (please describe):_ 


Fax 


D. Please indicate which specific fields ot 
interest are important to you: 

(check all that apply) 

19 □ Mobile Computing 

20 □ Application development 

21 □ Client/Server 

22 □ Internet/an-hne 

23 □ Video Conferencing 

24 □ Multimedia 

25 □ PC Telephony 

E Do you Influence the purchase ot the 
following products or services tor your 
organization? (check all that apply) 

26 □ Computers/peripherals 

27 □ Software applications 

28 □ Remote/wireiess communications 

29 □ LAN hardware or software 

30 □ Internetworking hardware, 
software, or services 
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Information 

To receive information for an 
entire category, circle the appropriate 
number in box above. 
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FAST: 

INQUIRE BY MAll 

Enter your name] 
and address at 
right. Then circl^ 
the inquiry 
numbers that 
correspond to 
those on the 
advertisement ol 
BYTE article, anc 
mail this attache! 
card. 


INQUIRE BY FA 

Enter the 
information as 
described above! 
then fax this 
card to: 


411 


MSlESTl 

INQUIRE ON 
THE INTERNET 

Access BYTE’s 
home page at: 

www.byte.c 

and dick on Free | 
Product 
Information . 

Follow the 
instructions 
on-line. 





























































ADVERTISER CONTACT INFORMATION 


INQUIRY NO 

PAGE NO. 

PHONE NO. 

INQUIRY NO. 

PAGE NO. 

PHONE NO. 

INQUIRY NO. 

PAGE NO. 

PHONE NO. 

74-75 TRANS 2000 

167 

310-908-6814 

\A/ 



7 



135-136 TRAVELING SOFTWARE 

96 

000-224 7704 

w 



L 



69 TRI VALLEY TECHNOLOGY INC 167 

510-447-2030 

• WALKER. RICHER A QUINN 

65 

206-217-7100 

91 Z-WORLD ENGINEERING 

169 

916-757-3737 

727-728 TRIDAT 

40IS5 

408-920-0656 

151-152 WIBU SYSTEMS AG 

22 

+49-721-93173-22“ 

92 Z-WORLD ENGINEERING 

169 

916-757-3737 

166-167 TTI-TRANSITIONAL 

108 

714693-1133 

• WORLDWIDE 

155 

215-922-6920“ 

147-146 ZYXEL USA 

61 

714-693-0808 

TECHNOLOGY 



TECHNOLOGIES 









• WORLDWIDE 

164 

215-922-0116“ 




V 



TECHNOLOGIES 






194-195 VCOMMUNICATIONS 

161 

800-648-8266 




* Correspond directly with company 



61 VIDEXINC 

165 

541-758-0521 




“ Indicates FAX Number 



137-138 VIEWSONIC 

57 

800-888-8583 











BYTE ADVERTISING SALES STAFF 

John M. Griffin, Vice President, Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, 
Tel: (603)924-2663, (212) 512-2367, Fax:(603)924-2683, jgriffin@mcgraw-hill.com 


NEW ENGLAND 

CT, MA, ME, NH, NY, Rl. VT, 

Ontario, Canada, Eastern Canada 
John Ferraro (617)860-6221, 
(212)512-2555 
jferraro@mcgraw-hill.com 
Jeanne Beeson (617) 860-6349 
jbeeson@mcgraw-hill.com 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617)860-6307 

NEW YORK 

NY Metro, NJ 

Michael Feinberg (212) 512-4811 
feinberg@mcgraw-hill.com 
Jill Poliak (212)512-3585 
jpollak@mcgraw-hill.com 
The McGraw-Hill Companies 
1221 Avenue of Americas-28th 
Floor 

New York, NY 10020 

FAX: (212)512-2075 

SOUTHWEST, ROCKY MOUNTAIN 

AL, AR, LA, MS, OK, TN, TX 
Bert Panganiban (214) 688-5165 
bertpang@mcgraw-hill.com 
Brian Higgins (603) 924-2596 
bhiggins@mcgraw-hill.com 
The McGraw-Hill Companies 
Mockingbird Towers 
Ste. 1104E 

1341 W. Mockingbird Lane 
Dallas, TX 75247-4943 

FAX: (214)688-5167 


MID ATLANTIC-SOUTHEAST 
NEW MEDIA/ONUNE PRODUCTS 

DC, DE, FL GA, KY, MD, NC, PA, SC, 
VA.WV 

Neil Helms (770) 242-6298 
nhelms@mcgraw-hill.com 
Paul Franchak (614) 899-4912 
franchak@mcgraw-hill.com 
The McGraw-Hill Companies 
6050 Peachtree Pkwy. 

Suite 340-191 
Norcross, GA 30092 
FAX: (770)409-9622 

CENTRAL U.S. 

IA. IUIN, KS, Ml. MN. MO.ND.NE, 
OH.SD.WI 

Lori Silverstein (614) 899-4908 
lorisf@mcgraw-hill.com 
Paul Franchak (614) 899-4912 
franchak@mcgraw-hill.com 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 118 
Westerville, OH 43081 
FAX: (614)899-4999 


NORTH PACIFIC 

AK, Northern CA, HI. ID, MT, OR, 
Silicon Valley, UT,WA,WY, 
Western Canada 
RoyJ.Kops (415)513-6861 
rkops@mcgraw-hill.com 
Susan Rastellini (415) 513-6951 
srastell@mcgraw-hill.com 
Lisa Farrell (415) 513-6862 
lfarrell@mcgraw-hill.com 
The McGraw-Hill Companies 
1900 O’Farrell Street, Suite 200 
San Mateo, CA 94403 
FAX: (415)513-6867 

SOUTH PACIFIC 

AZ, Southern CA,CO,NM,NV 
Beth Dudas(714) 753-8140 
bdudas@mcgraw-hill.com 
Emily Ospenson (714) 753-8140 
ospenson@mcgraw-hill.com 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine. CA 92718 
FAX: (714) 753-8147 


PETERBOROUGH, NH OFFICE: 

Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 

BUYERS MART 

Southern U.S. 

Brian Higgins (603) 924-2596 
bhiggins@mcgraw-hill.com 
Northern U.S. 

Mark Stone (603) 924-2533 
stonem@ mcgraw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE Deck 

Brian Higgins (603) 924-2596 
bhiggins@mcg raw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 

Mark Stone (603) 924-2533 
stoncm@mcgraw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 

L Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, 
Tel: (603) 924-2501, Fax: {603) 924-2602, bbrowne@mcgraw-hilLcom 


UNITED KINGDOM, BENELUX 

Jonathan McGowan 
The McGraw-Hill Companies 
34 Dover St 
London W1X4BR 
Enqland 

Tel:+44 171 495 6781 
FAX:+44 171 4056734 

)onmcgow@megraw-hill.com 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1 -609-426-7676 

Fora New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1 -609-426-5526 


GERMANY. SWITZERLAND, 
AUSTRIA 

JOrgcn Hrtsr 

The McGraw-Hill Companies 
Emil von Behring Slrasse 2 
D-G0439 Frankfurt 
Germany 

Tel: +49 69 5801 140 
FAX:+49 69 5801 145 

jheise<0J megraw-hill.com 

ITALY. FRANCE, SPAIN, 
PORTUGAL SCANDINAVIA 

Zcna Coupe, Amanda Bloskett 
A-Z International Sales Ltd. 

70 Chalk Farm Road 
London NWI 8AN 
England 

Tel: +44 171 2843171 
FAX:+44 171 2843174 

101645.171Q@compuserve.com 


ISRAEL 

Dan Amnovir 
DARA International 
4! Ravutski 
Ra'anana 43220 
Israel 

Tel:+972 9 919544 
FAX:+9729981934 

JAPAN 

Hirokaru Monta 
Japanese Advertising 
Communications, Inc. 

Three Star Building 
3-10-3 Kanda Jimoocbu 
Chiyoda-ku, Tokyo 101 Japan 
Tel: +81 3 3261 4591 
FAX:+81 3 3261 6126 


BYTE ASIA-PACIFIC 
AUSTRALIA. HONG KONG. INDIA, 
INDONESIA, KOREA, MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES. 
SINGAPORE. TAIWAN 
Wnyer In 
Jennifer Chen 

#305 Nanking East Road, Section 3, 

10th floor 
Taipei. Taiwan, 

R.O.C. 

Tel: +886-2-715-2205 
FAX:+886-2-715-2342 

weiin@mcgraw-hill.com 
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INDEX TO ADVERTISED PRODUCTS 


For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 

To receive information for an entire product category, circle the category number on the response card! 


CATEGORY HO. 

INQUIRY NO. PAGE NO. 


HARDWARE 


1 ACCESSORIES/SUPPLIES 


151-152 

WIBU SYSTEMS AG 

22 

2 

ADD-IN BOARDS 


85-86 

CAMELEON TECHNOLOGY INC 

169 

113 

COMTROL CORP 

75 

* 

CYCLADES CORPORATION 

165 

610-611 

DARIM 

30NA7 

181-182 

QUATECHINC 

166 

3 

BAR CODING 


61 

VIDEXINC 

165 

4 

COMMUNICATIONS/ 

NETWORKING 


168 

ALTEX ELECTRONICS 

152 

66 

CENTRAL TECHNOLOGIES 

165 

176 

COMPUTERLANE UNLIMITED 

154 

113 

COMTROL CORP 

75 

177 

DATALUX CORPORATION 

156 

63-64 

RCi 

165 

183-184 

ROSE ELECTRONICS 

163 

65 

STARTECH COMPUTER PRODUCTS 

165 

62 

TALKING TECHNOLOGY INC 

165 

151-152 

WIBU SYSTEMS AG 

32 

5 

COMPUTER SYSTEMS 


77-78 

ACI 

166 

72-73 

APPRO INTERNATIONAL INC 

166 

* 

DELL COM PUTER CORP 

CVli-CVIII 

* 

DELLCGMPUTERCORP 

CV-CVI 

* 

DELL COMPUTER CORP 

33 

* 

DELL COMPUTER CORP 

8CNA4-5 

731*732 

FIRST INTERNATIONAL COMPUTER 

40IS2 

* 

HEWLETT-PACKARD 

43 

79-66 

1CP ACQUIRE 

166 

67 

INTEGRAND RESEARCH 

166 

* 

INTEL CORPORATION 

2*3 

68 

KILA 

166 

143 

MICRON ELECTRONICS 

66-87 

142 

MICRON ELECTRONICS 

Cl 1-1 

141 

MICRON ELECTRONICS 

13*13 

126 

NSTL 

137 

180 

POLYWELL SYSTEMS 

157 

81 

RACKM ASTER SYSTEMS INC 

166 

70-71 

RECORTEC3NC 

167 

153 

SAG ELECTRONICS 

50 

76 

SILLCONRAX 

167 

134 

TOSHIBA AM ERICA INC 

44 45 


CATEGORY NO. 

INQUIRY NO, PAGE NO. 

74-75 TRANS 2Q0Q 167 

69 TRI VALLEY TECH NOLOGY INC 167 

727*724 TRIDAT 40185 

6 DATA ACQUISITION 

96 10 TECH 167 

* MICROSTAR LABORATORIES 167 

97 NATIONAL INSTRUM ENTS 168 

18M82 OUATECHINC 160 

53 DIAGNOSTIC EQUIPMENT 

99-100 JENSEN TOOLS 166 

166 MICRO 2000 148-148 

129 RAIN BOW TECHNOLOGIES 62 

7 DISK & OPTICAL DRIVES 

185 CONS AN INC 146 

725-726 DBTEL 54 

52-83 GRANITE DIGITAL 168 

117 IOMEGA 21 

122*123 KINGSTON STORAGE 39 

54 LIBERTY SYSTEM INC 168 

193 MEGAHAUS 162 

9 FAX BOARDS/MACHINES 

668-609 NEWCOM SON A 3 

11 KEYBOARDS 

177 DATALUX CORPORATION 156 

12 LAN HARDWARE 

101-102 AE HOME CORPORATION 170 

701-702 COM PEX INC 33 

113 COMTRQLCORP 75 

171*172 CYBEX CORPORATION 147 

704-705 CYBEX CORPORATION CVI 

173-174 CYBEX CORPORATION 153 

178-179 FIRST SOURCE INTL 150 

153 SAG ELECTRONICS 50 

722-723 SE H CQMFUTERTECH NIK G M 0 H 401S 22 

727-728 TRIDAT 401S 5 

13 LAPTOPS & NOTEBOOKS 

* COMPAQ PORTABLES 24-25 

170 COM PUTERLAN E U N U MITE D 154 

115 DOUGH COMPUTER SYSTEMS 89 

731 -732 FIRST INTE R NATIONAL COM PUTER 401S 2 

MJCRO-IINTERNATIONAL INC 168 

143 MICRON ELECTRONICS 66-67 

729-730 MJTAC CV 

134 TOSHIBA AMERICA INC 44-45 

135-136 TRAVELING SOFTWARE 96 

727*728 TRIOAT 40IS5 


CATEGORY NO 

INQUIRY NO. PAGE NO. 

607 WINBOOKCOMPUTERCORPORATION 11 

► WORLDWIDE TECHNOLOGIES 155 

* WORLDWIDE TECHNOLOGIES 164 

14 MAILORDER 

168 ALTEX ELECTRONICS 152 

169 COMPUTER DISCOUNT 144-145 

WAREHOUSE 

* WORLDWIDE TECHNOLOGIES 155 

WORLDWIDE TECHNOLOGIES 164 

15 MEMORY/CHIPS/UPGRADES 

85-86 QAMELEON TECHNOLOGY INC 169 

178-179 FIRSTSOURCEINTL ISO 

INTEL CORPORATION 2-3 

118-119 KJ NGSTON CPU U FG RADE 58 

120-121 Kl NGSTON M EMORY 31 

188-189 LATRADE 153 

130-131 ROSS TECHNOLOGY INC 77 

* WORLDWIDE TECHNOLOGIES 155 

* WORLDWIDE TECHNOLOGIES 164 

16 MISCELLANEOUS HARDWARE 

161-102 AE HOM E CO R PORATION 176 

j 87-88 CALIFORNIA PC PRODUCTS I NO 169 

MOTOROLA 166-161 

11 MOTOROLA 98-99 

89-90 SLIGER DESIGNS 169 

17 MODEMS & MULTIPLEXORS 

725-726 DBTEL 54 

608-609 NEWCOM 8 ON A 3 

147-145 ZYXEL USA 61 

18 MONITORS & TERMINALS 

716-717 DAEWOO 35 

177 DATALUX CORPORATION 156 

731-732 FIRST INTERNATIONAL COMPUTER 40IS2 

137-138 VIEWSONIC 57 

19 MULTIMEDIA/CD-ROM 

185 CONSANJNC 146 

610-611 DARIM 8 ON A 7 

725*726 DBTEL 54 

720-721 ELEKTROSONBV 11 

193 MEGAHAUS 162 

155-156 Ml RQ COM PUTER PRODUCTS AG 23 

144*145 PROXIMA CORPORATION 92 

20 PRINTERS/PLOTTERS 

170 COM PUTERLAN E U NU MITE D 154 
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CATEGORY NO. CATEGORY NO CATEGORY ND, 

INQUIRY NO. PAGE NQ INQUIRY NO- PAGE NO. INQUIRY NO. PAGE NO. 


* 

HEWLETT-PACKARD 

7 

29 

DATABASE 


toe 

DUNN SYSTEMS 

171 







706-707 

EUTRON 

401813 

21 

PROGRAMMABLE 

HARDWARE 


116 

FAIRCOM CORPORATION 

141 

705-709 

FAST SECURITY AG 

15 



718-719 

IN NOVAT1VE SOFTWARE 

401522 

• 

IBM NC 

8-9 

111-112 

ALADDIN SOFTWARE S ECU R ITT 1NC 

136 





700-709 

FAST SECURITY AG 

15 

31 

ENGINEERING/SCIENTIFIC 

129 

RAINBOW TECHNOLOGIES 

62 




151-152 

WIBU SYSTEMS AG 

27 

94 

JK MICROSYSTEMS 

169 

715 

ON TIME MARKETING 

4015 23 




93 

TERMING 

169 

103 

SCHECH INTERNATIONAL 

170 

43 

SOFTWARE DUPLICATION 

91 

Z-WORLD E NGfN E ERSNG 

169 

33 

GRAPHICS 


713-714 

RAIMA CORP 

40JS19 

92 

I-WORLD ENG INHERING 

169 








114 

COREL 

16 

45 

UNIX 


56 

RAID DRIVE ARRAYS 


- 

M3CROGRAFX 

53 

140 

CENTRAL DATA 

46 

101-102 

AE HO ME COR PORATION 

170 

190 

MIPS DATAUNE AMERICA INC 

163 

116 

FAIRCOM CORPORATION 

141 

153 

SAG ELECTRONICS 

50 

144-145 

PROXIM A CORPORATION 

92 

198 

GEODESIC SYSTEMS 

140 

52 

SECURITY 


35 

MAILORDER 


191-192 

SO FTWAY SYSTEMS 

161 




169 

COMPUTER DISCOUNT 

144-145 

106-167 

TTFTRANSmONAL TECHNOLOGY INC 

108 

109-110 

ALADDJ N S OR WARE SECU RITY1NC 

84 


WAREHOUSE 


* 

WALKER, RICHER S. QUINN 

65 

iiMia 

ALADD1N SOFTWARE SECU RITY 1 NC 

136 

703 

COMPUTER QUICK 

40IS 9 


UTILITIES 


703-709 

FAST SECU RFTY AG 

15 

7T0 

GREY MATTER LTD 

4018 6 

46 


119 

93 

RAINBOW TECHNOLOGIES 

SOFTWARE SECURRY 

62 

170 

36 

MATHEMATICAL/STATISTICAL 

187 

186 

ALLMICRO 

MICRO 2000 

159 

145-149 

151-152 

WIBU SYSTEMS AG 

22 

133 

STATSOFT 

87 

125 

PKWAREINC 

T07 

23 

TAPE DRIVES 


38 

ON-LINE SERVICES 


154 

POWERQUEST 

73 







135-136 

TRAVEUNG SOFTWARE 

96 

1&3 

MEGAHAUS 

32 

458 

BJX 

155 




95 

QUALSTARCGRP 

170 

* 

G LOB AL N ETWO RK NAVIGATOR 

3DA-P 

47 

WINDOWS 


166-167 

TTl-TRANSmONAL TECHNOLOGY INC 

103 

104-105 

H [WAY TECHNOLOGIES 

170 

196 

GEODESIC SYSTEMS 

140 




* 

IBM NO 

8-9 




24 

UPS/POWER MANAGEMENT 

* 

IDTINTERNET 

171 


VISIO CORPORATION 

49 







607 

WIN B OOK COM PUTE R CORPORATION 11 

711-712 

MINUTEMAN 

401$ 12 

39 

OPERATING SYSTEMS 





159-160 

SlWABER 

135 

- 

1BM OS/2 OPEN S WIN DOWS 

35 

GENERAL 


55 

VOICE TECHNOLOGY 


194-195 

V COMMUNICATIONS 

161 




603-699 

NEWCOM 

SON A 3 

54 

OS/2 


49 

BOOKS/PUBLICATSQNS 





• 

IBM OS/2 

15 


AVIATION WEEK 

8-9 

SOFTWARE 


* 

IBM OS/2 OPENS WINDOWS 

35 


BYTE ON CD ROM 

139 




40 

PROGRAMMING 



DATA COMM UN ICADONS 

24-25 

25 

BUSINESS 



LANGUAGES/TOOLS 



MCGRAW HILL NRI 

120A-S 


175-176 

DATA ACCESS OORP 

151 


OSBORN E MCGRAW-HILL 

16-17 

146 

CARDIFF SORWARE 

OMEGA RESEARCH 

90 

103 

DUNN SYSTEMS 

171 

51 

MISCELLANEOUS 


164-165 

22 

116 

FAIRCOM CORPORATION 

141 


144-145 

PROX1MA CORPORATION 

92 

198 

GEODESIC SYSTEMS 

140 


BYTE B ACK ISSUES 

134 

27 

COMMUNICATIONS/ 


710 

GREY MATTER LID 

40 IS 6 


BYTE BACK ISSUES 

49 

NETWORKING 


718-719 

1 NNOVAUVE SOFTWAR E 

49IS22 


BYTE CU 5TOM ER SE RVICE 

138 



106-107 

LAH EY COMPUTER SYSTEM S 

171 


BYTE EURODECK 

71 

196-157 

Dl STINCT GORP0RATI ON 

138 

715 

ON TIME MARKETING 

4018 23 


BYTE FIELD SALES 

4015 5 

178-179 

FIRST SOU ROE INT'L 

150 

139 

POWERSOFT OPTIMA 

29 


BYTE SUB MESSAGE 

142 

* 

IBM NC 

6-9 

149 

POWERSO FT PO RTFQLIO 5.0 

37 


BYTE TECH EXPERT 

119 

604-605 

LOTUS NOTES 

71 

713-714 

RAIMA CORP 

40IS19 


BYTE WEB S ITE 

181 

127 

PERSORIMC 

01 

< 

WALKER, RICH ERA QUINN 

65 


BYTE WEB SITE 

61 

155-136 

TRAVEUNG SOFTWARE 

96 

151-152 

WIBU SYSTEMS AG 

22 

163 

GLOBAlSECURrllES TECH FO RUM 

129 

‘ 

WALXER, RICH ER&QU INN 

65 

41 

SECURITY 


724 

M E SSE M U ENCH EN GM BH 

40IS1O 

28 

DATA ACQUISITION 






MICROGRAFX 

125 


109-110 

ALADDIN SOFTWARE SECURITY INC 

84 

- 

NACCCGMPUTEX 

401820 

606 

SMC/STAN DARD MICROSYSTEMS CORP 54 

111*112 

ALADDJ N SOFTWARE SECURITY IN C 

136 

- 

N ETWORLO+INTEROP 

79 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. 


INQUIRY NO. 


INQUIRY NO 


PAGE NO. 


INQUIRY NO 


1062 Acer America Corp, 182 

AcotecGmbH 401$ 7 

1081 Adaplecjnc. 126 

1063, ADIC 102 

1064 

1024 Advanced Gravis 

ComputerTechnology 133 

1065 Aiwa America 102 

Allaire 63 

1061 ALR, Inc. 192 

1044 AMD, Inc. 102 

American Petroleum I nstilute 8 5 

Apple Computer 59,6 B 

1025 Applied Creative Technology 133 

1051 Archtek America Corp, 182 

10BQ AST 41 

AT AT Wireless Services 16 9 

1033 Autodesk, Inc. 182 

AVM 4Q1S7 

6 

1035 Bentley Systems, Inc. 182 

1083 Bu stogie, Inc. 126 


1038 Cad key, Inc. 182 

1046, Canon Computer Systems, Inc, 182 

1057 

Ota 68 

1058 CMS Enhancements, Inc. 182 

Compaq 26 

1012 CompuTeam 4GIS21 

1031 Concentric Data Systems 182 

Connect)* Corp 8QNA 1 

1010 Gorbis Corp. 133 

Corel Corp, 112 

1020 Cyrix Systems Products 133 

D 

Dell 68 

901 Dexon Systems Ltd. 4015 21 

Digital 68 

E 

105 2 Eicon Technology, Inc. 182 

988 Elsa 40IS21 


1066, Exabyte Corp. 

1067 


102 


1016 Fallmann u nd Baurernf eind 40IS 21 
Forte Software 6B 

1014 Four Seasons Software 40IS21 


1037 Gradient Technologies, Inc. 182 
1010 G rapevine Technologies 4 01S 21 
1030 GreenSoft Corp, 182 

H 

1068 Hewlett-Packard 68,102 

Hong Kong Supemet 40IS16 

Hongkong Telecom 40IS16 

I 

IBM 26, BONA 1 

IB M M icroetectronics Division 59 
984 IBM PC Company 47 

IMS 68 

1055 In Focus Systems, Inc. 182 

1009 Information Factory 4015 21 

961 Innovative Software 40IS 11 

Intel 26,63,97,121 

1045 Interlink Electronics 192 

I ntemei Initiative cl Japan 40IS 16 
990 Isatec 40IS21 

j 

1048 Jetstream 

Commu nicatbns, Inc. 182 

JVACC 68 


979 Kristen Information and 
Software Services 4 01S11 

i 

1049 Linksys 182 

1053 Logicode Technology, Inc. 182 
Lotus Development Corp. 68,112 

M 

980 MetaCase Consulting 401311 
1059, Micro Design 

1069 International, Inc. 102,182 


1028 MicroHelp, Inc. 
976 MicrosoflCorp. 


182 

14,51,68,97, 
112,131 

Microsoft GmbH 401S 7 

Mitsubishi Personal Mobile 
Common ications Division 188 

Motorola 26 

N 

Nan Ya Technology 40IS 3 

1063 Netscape Communications 42, 

60,117 

102 
182 
68 
4 01S 21 

68 
183 
68 
102 


1041 NetStream, Inc, 
1047 Newpoint Corp. 
Next 

987 Nogatech Lid. 

o 

Object Design 
1026 Omega Research 
O'Reilly 

1070 Overland Data 


1006 Pacific Financials 40IS 21 

Pacific Internet 40IS16 

1040 PC-KwikCorp. 182 

1060 Pentax Technologies Corp, 182 
1056 Pinnacle Micro, Inc, 182 

1034 Poly Software International 182 

1054 Portable Systems 

Solutions, (nc, 182 

1076 Power Compelling 48,59 

Powerchip 40153 

1007 PowersimAS 40IS21 

Powersoft 26.68 

Progressive Networks 68 

1042 Proto Vie w Developmenl Co. 18 2 

Q 

1082 Glogic Corp. 126 

1071 QuaJstarCorp, 102 

1072 Quantum Corp, 102 

R 

Rank Xerox Research 40IS 3 

s 

1013 SaftlerHuening 


Datentechnik 

40IS21 

988 S CM Microsystems 

40SS21 

1073 Seagate Technology 

102 

983 Select Software Tools Ud, 4DIS11 

SGI 

60 

992 Siemens Network Systems4015 21 

1008 Simeon 

40IS21 

1850 Simple Technology 

182 

1036 Softdesk, Inc. 

182 

Spider Technologies 

68 

1032 SR A International 

182 

StollmannE+V 

4QIS7 

1074 Storage Solutions 

102 

1021 $| rategic Simulations 

133 

Stratus Computer 

26 

Sumitomo 

4QIS16 

Sun 

68 

Sybase 

68 

1029 Symantec Corp. 

182 

T 


982 Taskon A/S 

40IS11 

1043 TCI Software Research 

182 

989 Telelink 

40IS21 

u 


United Microelectronics 


Corp. 

401S3 

10B3 Universal Technical 


Systems, Inc. 

182 

Unwired Planet 

IBS 

V 


Vanguard 

40IS3 

w 


Westinghouse Energy 


Systems 

85 

1011 WizSoft 

40IS21 

T03B WorkGroup Solutions, be. 

182 

X 


Xerox PARC 

8DNA1 

994 Xylan 

40IS21 

z 


983 Zergo Lid. 

40IS21 

Ziff-Davis 

121 

1015 ZyLab Europe 

401S 21 


A Message to Our Subscribers 


From time to time we make the BYTE subscriber list available to other 
companies whose products or services would be of interest to our readers. 
We take great care to screen these companies, choosing only those who 
are reputable. Furthermore, subscriber names are made available for direct 
mail purposes only; telemarketing calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, 
and look forward to receiving information of interest to them via the mail. 
While we believe this information is of benefit to our subscribers, we firmly 


respect the wishes of any subscriber who does not want to receive 
promotional literature. Should you wish to restrict the use of your name, 
please send your request {including your magazine mailing label, name, 
address, and subscription account number) to: 


BVTE 


BYTE Magazine Subscriber Services 
PQ Box 555, Hightstown, NJ 08520 

A Division of Tte McGraw-HiU Companies 


IS pages appear only in the International edition. 
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With so many web sites popping up today it's hard to know which ones Net the best 
results. Especially if you're an advertiser looking to reach key Information Technology prospects. 

Fortunately the answer is close at hand. It's called The BYTE Site, and more computing 
influences worldwide call it "home" than just about any address on the Web. 

The BYTE Site is the online version of BYTE magazine, the worldwide technical authority 
for computing experts. That means it$ chockfull of insights and information about the IT market 
from products to applications to trends. On The BYTE Site, visitors can instantly access every BYTE 
article published since 1993 through the BYTE Archive. Read all about the newest products and 
technologies in our Virtual Press Room. Share viewpoints with BYTE editors worldwide by on-site 
Email. Even download industry standard CPU test suites from our BYTEMarks benchmark service. 

With features like these, it's no wonder The BYTE Site logged nearly 150,000 visits this 
past January alone, and posted an overall repeat 
visit rate of 41%. Not surprisingly it$ become 
equally popular among advertisers. That's because 
The Byte Site offers such interactive marketing options as hot-linked AD-Action buttons to showcase 
product information, catalog listings and data sheets. Plus our Virtual Press Room where users can 
access the latest press releases from your company 

To learn more about The BYTE Site, call John Griffin, VP/Publisher at 603.924.2663. Or 
find him on The BYTE Site at http://www.byte.com. You'll discover reaching computing influences 
worldwide is easy once you know where they live. 



BYTE 



A Division of The McGraw-Hill Companies 


The Global Authority for Computing Technology, 
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MicroHelp Zip 

$29.95 


Circle 1028 
on Inquiry Card. 


MicroHelp 

Marietta, GA 

(800) 777*3322 

(770)516-0899 

fax: (770)516-1099 

http://www.microhelp.com 


A Helpful Windows Compression Utility 

W hether you're backing up files or sending and receiving e-mail, 
sooner or later you'll need to compress and decompress your 
files. Several utilities on the market help you manage files that are 
compressed using the popular ZIP file format, but a new one from 
MicroHelp also addresses other formats that you may encounter on 
the Internet, such as TAR, G-zipped TAR, UUencode, and LZW. You 
can also UUencode files. 

MicroHelp's Zip saves time in zipping up files for zapping over the 
Internet with its built-in Explorer interface. This lets you browse your 
PC and network directories from within the Zip Explorer instead of 
having to open the Windows 95 Explorer and drag and drop files to 
a new archive. Zip's time-saving interface lets you drag and drop files 
directly into a new archive. 

Once you’ve created a new archive of compressed files, Zip’s op¬ 
tions make it easy for the person who receives your compressed files. 
You can build a self-extracting archive with a variety of options for the 
archive recipient, including prompting the user for a destination path 
prior to extraction (see the screen), automatic overwriting of files dur¬ 
ing extraction, and others. Other features of the program include sup¬ 
port for backing up compressed files and the ability to view, edit, and 
run downloads without unzipping the archive. Whether you use Win 
3.1 or Win 95 (MicroHelp Zip supports both), this compression util¬ 
ity is worth checking out - Dave Andrews 


Business 


Lotus Notes Version 
of Act 


Act for Notes (single-node CD-ROM, 
$249.95; 10-node license pack, 


Com act | Company | 

Public Views 


• Contact List 


• Contacts By Category 


9 Contacts By Company 


9 Company List 


9 Companies By Category 


• Task List 

.d 


$2250) helps workgroupsand indi¬ 
vidual workgroup members man¬ 
age contacts, activities, notes, his¬ 
tory, and correspondence. Through 
Lotus Notes, Act for Notes supports 
multiuser databases, document- 
level security, and database repli¬ 
cation. 

Contact: Symantec Carp., 
Cupertino , CA, (800) 441- 
7234 or (541) 334-6054; 
http:llwufw.symantcc.com. 

Circle 1029 on Inquiry Card. 

Windows Forms 
Automation 

Now YOU CAN CONVERT SCANNED AND 
faxed forms into reusable data-en- 
try templates for printing, sharing, 
and reusing. GreenForm ($99.95) 
lets you use TrueType, ATM, and 
Windows fonts; color images; bit 
maps; signatures; and logos in 
forms. The program links data to 


Name 2 

[ss # 

GreenSoft 

608-01-2222 

Teltron 

555-22-1212 

Center 

253-25-5454 

Data 

221-69-6868 

AT Disk 

325-89-6847 

Memory 

258-96-8745 


forms via a scrollable table. You can 
import data into the table for merg¬ 
ing with forms and export data as 
text for use in software programs, 
such as databases. 

Contact: GreenSoft Corp. % 
Camarillo , CA, (800) 588 - 
3375 or (805) 388-1700; 
http:!I wimv.greendesk. com. 
Circle 1030 on Inquiry Card. 

Business Information 
Publishing Toolkit 

Based on Wall Data’s ActiveX ar- 
chitecture for the 32-bit Windows 
desktop, Arpeggio Viewer ($ 150 per 
user), Arpeggio for the Desktop 
($500 per user), and Arpeggio for 
the Developer ($650 per user) pro¬ 
vide an integrated solution for 
database access, query, data trans¬ 
fer, report generation, and infor¬ 
mation publishing across an enter- 

^ 5/10/94 909 

? 10(23144 SEARCH 

£ ¥/o id..j | | aag Pcty/Cwst: o< 

a B/O Type: • Current Status.. 

J ———————— —— CUSTOMER 

* Company Marne.: | 

^ Contact Last/Pirst: | 

? Phone.: 

A Distributor.i 

CL s um 

prise network. You can integrate 
data access and publishing capa¬ 
bilities into custom applications 
programmed in languages such as 
C/C++, PowerBuilder, and Visual 
Basic. 

Contact: Concentric Data Sys¬ 
tems, West borough, MA, (800) 

915-9255 or (508) 366-1122; 
http://www. wall data. com. 

Circle 1031 on Inquiry Card. 

Software Search Suite 

Intermezzo (from $20,000, depending 
on configuration) combines a text- 
search engine, an image-search 
engine, NameTag Automatic Index¬ 
ing software, a Mac or Windows 
client API, and a Netscape interface 
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Software 


ISDN seems to be experiencing a resurgence of interest, and we’re seeing an increasing number 
of product announcements for it. Meanwhile, the parade of products for the Web continues. 



for enterprise-wide, multimedia 
access to heterogeneous informa¬ 
tion. After you build queries, In¬ 
termezzo translates them into the 
native search formats of selected 
databases and distributes them to 
search servers. Databases can be 
local to a client, accessible on LANs 
and WANs via TCP/IP, or Internet- 
accessible through Z39.50. 
Contact: SRA International , 
Arlington , VA, (800)511-6398 
or (703) 558-4700; http:// 
wnnv.sra.com. 

Circle 1032 on Inquiry Card. 


CAD 


AutoCAD LT 
for Windows 95 

NOW YOU CAN EXCHANGE DATA WITH WlN- 
dows applications that support OLE 
AutoCAD LT for Windows95 (about 
$469) provides OLE 2.0 container 
and server support. It also allows 
you to create electronic files from 
paper drawings; use a template to 
input data; and create, edit, and 
import large bodiesof text In addi¬ 
tion, you can graphically view the 
effects of changes while you're cre¬ 
ating or modifying text styles; see 
a thumbnail view before opening 
your drawing; copy all or a subset 
of one object's propertiesto anoth¬ 
er object; and run several sessions 
of AutoCAD LT simultaneously on 
the same machine. 

Contact: Autodesk y Inc.y San 
Rafael CA f (800) 228-3601 or 


(415) 507-5000 ; http:Hwww 
.autodesk.com. 

Circle 1033 on Inquiry Card. 


Engineering 


Statistics and 
Graphics Package 

Available in 16- and 32-bit versions, 
ProStat for Windows ($299) pro¬ 
vides sorting and ranking tools; 
descriptive statistics; nonparamet- 
ric, ANOVA, and post tests; regres¬ 



sion, correlation, control-factor, and 
cluster a nalysis; ti me series; math- 
ematical transformations; numer¬ 
ical integration and differentiation; 
and fast Fourier transforms. You 
can exchange data to and from 
most file formats and export graphs 
into popular graphics formats. 
Contact: Poly Software Inter- 
nationaf Salt Lake City, IFF, 
(801) 485-0466; http://www 
.polysoftware.com. 

Circle 1034 on Inquiry Card. 

Architectural 

Modeling 

Available for DOS and Windows on 
Intel-based systems as well as on 
DEC Alpha AXP, Power Mac, and SGI 
machines, MicroStation TriForma 
($5325) provides 3-D conceptual 
modeling and automatic genera¬ 



tion of drawings, specifications, and 
cost estimates. The single-build¬ 
ing model in teg rates architectural 
structures, parametric doors, win¬ 
dows and openings, walls and cav¬ 
ity walls, floors, roofs, parametric 
stairs, and construction materials. 
Contact: Bentley Systems , Inc ., 
Exton f PAy (800) 236-8539 
or (610) 458-5000; http:lf 
www.bentley.com/. 

Circle 1035 on Inquiry Card. 

Six AEC CD-ROMs 

Softdesk's six Special Edition CD- 
ROMs provide AutoCAD applica¬ 
tions for particular architectural, 
engineering, and construction dis¬ 
ciplines. They include the Softdesk 
Civil/Survey Special Edition II CD 
($6000); the Sof tdesk Archi tectu r- 
al Special Edition CD ($3000); the 
Softdesk Building Services Spe¬ 
cial Edition CD ($3000); the Soft- 
desk Imaging Special Edition CD 
($3000); the Softdesk Structural 
Special Edition CD ($3000); and the 
Softdesk Process & Power Special 
Edition CD ($3000). 

Contact: Softdesky Inc.y Hen- 
niker, NH, (800) 763-8337or 
(603) 428-5267; httpd/www 
.,softdesk.com. 

Circle 1036 on Inquiry Card. 


The Web 


Web-Based Client/ 
Server Applications 

Using the WebCrusader software 
family (from $75), you can com¬ 
bine Web browsers with mission- 
critical information-systems (IS) 
applications to create secure, real- 
world intranets. The core compo¬ 
nents include desktop-to-database 
security, high reliability and redun¬ 
dancy, authentication and privacy, 


audit trails, high availability, access 
control, management for large net¬ 
works, and location transparency. 
Contact: Gradient Technolo¬ 
gy Inc., Marlborough, MA, 
(800)525-4343 or (508) 
624-9600; http://ivww 
.gradient.com. 

Circle 1037 on Inquiry Card. 

VRML Authoring Tool 

SlTESCUlPTOR ($49.95) HELPS YOU BUILD 
VRML worlds for home pages on 
the World Wide Web. The Windows 
program offers3-D modeling tools, 
such as true CAD solid modeling, 



NURBS surface creation, and Bool¬ 
ean operations, and authoring 
tools, such as light sources, texture 
mapping, and a texture-materials 
library. Support for DXF and polyg¬ 
onal file data-translation capabil¬ 
ities lets you incorporate graphics 
from other design programs, as well 
as SPIN and ANIMATE controls. 
Contact: Cadkey, lnc. t Wind¬ 
sor, CT, (800) 395-3208 or 
(860) 298-8888; http;//www 
.cadkey.com. 

Circle 1039 on Inquiry Card. 

Web-Server Software 

With Webworx ($999), you can cre- 
ate basic Web pages, database- 
interactive Internet Web sites, and 
Internet service providers, all from 
a single PC. The package includes 
the Linux OS; HTTP Web-server 
software with CGI and multiple 
domain-name capability; the Perl 
programming language; C/C++ 
compilers; programming utilities; 
































What’s New 


Software 


other languages; and Web-brows- 
er software that supports HTMLand 
other Internet protocols. 
Contact: WorkGroup Solu¬ 
tions, Inc., Aurora, CO, (303) 
693-3321; bttp://www 
.wgs.com. 

Circle 1038 on Inquiry Card. 


Utilities 


Boost CD-ROM 
Performance 

CD-ROM Express ($79.95) employs 
hard disk space to store frequent¬ 
ly used CD-ROM sectors. Because 
disk storage is nonvolatile, the pro¬ 
gram can also preserve these sec¬ 
tors from one session to another. 
The program, for use with DOS and 
Windows, tunes itself to your hard¬ 
ware, applications, and usage pat¬ 
terns and coexists with Microsoft 
SmartDrive and other hard disk 
caches. In addition, the software is 
compatible with SCSI, IDE, and pro¬ 
prietary one-, two-, three-, quad- 


speed, and faster CD-ROM drives. 
Contact: PC-Kwik Corp., 
Beaverton, OR, (800) 274- 
5945 or (503)644-5644; 
http://wunv. teleport.com/ 

~ ( gnome/pekwik. htm. 

Circle 1040 on Inquiry Card. 

Software Docking 
Station 

SOFTDOCK (about $124.95) PROVIDES 
transparent access to network files 
and applications even when you 
aren't connected to the network. 
The program is protocol indepen¬ 
dent, and it works with major net¬ 
work OSes (NOSes). While you are 
docked, SoftDock checks the serv¬ 
er to make sure that replicated files 
are current. If you modify network 
files while undocked, the SoftDock 
program automatically synchro¬ 
nizes the client and the server when 
you redock. 

Contact: Net St ream, Inc., 
Carnegie, PA, (412) 276-9600; 
http://www.netstream.com. 

Circle 1041 on Inquiry Card. 



Cordless Mouse with 
Customizable Buttons 

Designed for use with Windows 3.x 
and 95, RemotePointPlus is an in¬ 
frared pointing device with three 
system components: a cordless, 
hand-held transmitter; an infrared 



receiver; and the VersaPointPlus 
Windows software. In addition to 
360-degree cursor control and dual 
click-button support, Remote¬ 
PointPlus ($199.95) provides four 
customizable buttons to give you 
one-touch, on-the-fly access to 
up to 15 user-assigned presenta¬ 
tion tools, software launches, and 
media effects. 

Contact: Interlink Electronics, 
Camarillo, CA, (800) 340- 
1331 or (805) 484-1331; 
http://www. interim kelec. com . 

Circle 1045 on Inquiry Card. 

Point-and-Shoot 
Digital Camera 

The PowerShot 600's (about $949) 
570,000-pixel CCD sensor produces 
a 24-bit image in 16.7 million col¬ 
ors at an optical resolution of 832 
by 608. The digital camera uses a 
Canon auto-focus f/2.5 7.5mm lens 
and offers through-the-lensauto- 
focusing and a built-in automat¬ 
ic flash from 8 inches to 12 feet. 
In place of conventional film, the 
PowerShot 600 uses 1 MB of inter¬ 
nal memory to store up to 18 im¬ 
ages and can store up to 72 images 
with an optional 4-MB compact 
flash memory PC Card. 

Contact: Canon Computer Sys¬ 
tems, Inc., Costa Mesa, CA, 
(714) 438-3000; http://www 
.i ccsi.canon.com. 

Circle 1046 on Inquiry Card. 


SOFTWARE UPDATE 

An ActiveX control for creating, editing, viewing, and printing dia¬ 
grams, InterAct 1.5 provides an expandable palette with default 
shapes, lines, and arrows; and Internet support, which lets you design 
diagrams that let users navigate and jump to Web pages and associ¬ 
ate Web pages with entities in a diagram. As a 16/32 DLL or 16/32 
OCX, $395 each; as a 16/32 DLL and OCX, $495. 

Contact: ProtoView Development Co., Cranbury, NJ, (800) 
231-8588 or (609) 655-5000; http://www.protoview.com . 
Circle 1042 on Inquiry Card. 

A program for integrating text and mathematics, Scientific Work- 
Place 2.5 providesa Mathematica link, 32-bit processing under Win¬ 
dows 95 or NT, a Multiple Document Interface (MDI), a new style 
editor, hypertext links, and support for Western European and some 
Eastern European languages. CD, $595; floppy, $630. 

Contact: TCI Software Research, Las Cruces, NM, (800) 874- 
2383 or (505) 522-4600; http://wwtv.tcisoft.com/tcisoft.html. 
Circle 1043 on Inquiry Card. 

TheTK Solver Release 3 mathematical modeling software offers OLE 
2.0 support for linking and integrating TK objects with Microsoft 
Office documents; external function calls; Wizards; and a Greek char¬ 
acter palette. $299. 

Contact: Universal Technical Systems, Inc., Rockford, IL, (800) 
435-7887 or (815) 963-2220; http://www.uts.com. 

Circle 1083 on Inquiry Card. 


Desktop Surge 
Protection 

A DESKTOP POWER-CONTROL DEVICE, THE 
Switcher 2000 Plus ($49.99) pro¬ 
vides protection-status indication, 
recessed power switches, three-line 
fusing, and six protected outlets, 
one of which is unswitched for de¬ 
vices that need continuous power. 
Contact: Newpoint Corp., San 
Diego, CA, (800) 639-7646 or 
(619)677-5700. 

Circle 1047 on Inquiry Card. 


Communications 


ISDN Communications 
for the Home Office 

A DIGITAL COMMUNICATIONS MANAGER, 
Front Desk ($1395) equips your 
home office with the capabilities 
of PBX-level call handling, call 
routing, voice mail, remote access 
to faxes, single-number “find me” 
capabilities, and high-speed data 
communications. Call-handling 
capabilities include two simulta¬ 
neous voice, fax, or data calls; up 
to 16 phone numbers; caller ID; call 
screening; call waiting; and up to 



eight office modes. Voice/fax mes¬ 
saging features include up to 10 
mailboxes, up to 30 minutes of 
voice-message storage, up to 40 
pages of fax storage, and remote 
voice/fax message retrieval. 
Contact: Jetstream Communi¬ 
cations, Inc., San Jose, CA, 

(408) 777-4300; http://www 
.jetstream.com. 

Circle 1048 on Inquiry Card. 

LAN/Modem PC Card 

Designed for mobile computers that 
are equipped with a Type 11 PC Card 
expansion slot, the PCMCIA LAN- 
modern Card ($499) allows con- 
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I was frustrated 
with USENET 


The big online services seem 

preoccupied 
by who has 
the most users 
online; I want 
to be treated 
as a person, not a statistic. 




Then I 
tried 

BIX 


On BIX, you’ll find people like yourself. People who are glad to lend a 
helping hand when someone asks a question. People who listen to what 
you have to say. People who know about things that will surprise you. 

5 for Free 

You can log into BIX for free to try it out. When you do this you get 5 hours to look 
around during the month you sign on. After that, you will be billed a subscription fee 
of $13 per month, and communications fees as low as $1 per hour, depending how you 
access BIX. A fixed-fee billing plan is available for people who don’t like the notion of 
a clock ticking while they’re logged in. We encourage you to log in by telnet to 

bix.com or x25.bix.com. 

To sign up for the free BIX test drive, dial (800) 695-4882 or dial 
(617) 492-8300, enter bix when prompted and enter bix.ra at the Name? 
prompt. A step by step procedure will get you logged on to BIX. 

The same procedure works if you telnet to bix.com or x25.bix.com. 

Visit us on the Web at http://www.bix.com/ 



Circle 450 on Inquiry Card. 
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What T s New 

Hardware 




The Ks’s Debut 

A 75-MHz version of AMD's long-awaited Pentium competitor 
code-named the K5 and now officially called the AMD5K86- 
P75, came to BYTE housed in a generic, midrange office system. To 
test the widely held prediction that AMD's chip would run 30 per¬ 
cent faster than a same-speed Pentium, and to see how its shrunk¬ 
en die size (resulting from AMD's new 0,35-micron process) effects 
this prediction, we ran our BYTEmark CPU tests. The 5KS6-P75’s 
integer score, 20 percent faster than that of a 90-MHz Pentium—44 
percent faster when factoring in the speed difference-confirmed 
the prediction. Its integer scores are on par with those of a P9Q, 
although all the FPU-based results lag by more than half (see the fig¬ 
ure below). 

Touted as a fifth-generation CPU, the 5K86's superscalar, super¬ 
pipelined design also has sixth-generation traits, including a quad- 
issue pipeline with six parallel execution units and a four-way CISC/ 
RESC decoder unit; out-of-order and speculative execution; dual 
reservation stations for each execution unit except the FPU; and reg¬ 
ister renaming, (For more architectural details, see “CPU Score¬ 
cards,” November 1995 BYTE, and “AMD vs. Superman” Novem¬ 
ber 1994 BYTE.) Soon after the chip's release in late April, AMD 
already had a respectable list of K5 customers, including Acer, Atrend, 
CyberMax, Epson, ICL, and Luiski. 

With Windows 95 hardware certification, a standard P54C pin¬ 
out, a compelling price ($75 for the AMD-P75 and $99 for the AM D- 
P90, versus $106 for 75-MHz Pentiums and $134 for P90s), and 
plans to ship 1 GO-, 133-, and 1SOM Hz versions by the end of the 
year, AMD may finally enjoy some of the waning low-end Pentium 
corporate market. - Seli n d a C h iq uoine 


AMD 5 K 86 -P 75 

*75 

Circle 1044 
on Inquiry Card* 


AMD’s P75 Excels at Integer Tasks 


Overall integer 
score 

Overall FPU 
score 


AMD, Inc. 

Austin, TX 
(800) 222-9323 
(512)385-8542 
http: i! www.amd .com 


current operation of a IGBase-T 
Ethernet LAN adapter with a V.34 
fax modem. The IGBase-T Ethernet 
adapter is IEEE 802.3 compliant and 
supports speeds up to 10 Mbps. The 
modem supports data speeds up 
to 28.8 Kbps (with V.42bis com¬ 
pression) and fax speeds up to 
14,4 Kbps, 

Contact: Linksys, Irvine, C4> 
(800) 546-5797 or (714) 261 - 
1288; http :jjwunv. Iinksys. com . 

Circle 1049 on Inquiry Card. 

Direct-Connect PC 
Card Phone Jack 

NOW CONNECTING YOUR PORTABLE TO A 
phone line is as simple as popping 
open SimpleJackon the 28.8 Com¬ 
municator and plugg mg in a stan¬ 



dard RJ-11 phone cord. The 28.8 
Communicator with SimpleJack 
($279) provides MNP 10-EC and 
TX-CEL cellular-correction technol¬ 
ogy for calling over a cell phone. 
Com m u nicatio ns softw a re f 0 r Win¬ 
dows 3.1 and 95 allows you to ac¬ 
cess the Internet as well assend and 
receive faxes and data. 

Contact: Simple Technology, 
Santa Ana, CA, (800) 474- 
6753 or (714) 476-USD; 
http ;//; www .1 simpletech.com. 
Circle 1050 on Inquiry Card. 

Videoconferencing 
Fax Modem 

With the SMAHTliNK Mwave DocuPal 
V.34 multimedia DSVD fax/modem 
($439), two or more use rs can view 
and revise the same docu ment on¬ 
screen simultaneously from vari¬ 
ous workstations. The modem can 
transmit data at speeds up to 28.8 
Kbps, with maximum throughput 
up to 115.2 Kbps. It also offers a full- 
featured phone and digital answer¬ 
ing machine with remote message 
retrieval.Sound Blaster^compati- 
blc audio/MIDI functions support 


music, voice-over, and 3-D effects. 
Contact: Archtek America 
CorpCity of Industry, CA t 
(818) 912-9800; http:!fwww 
.archtek.com.tiv. 

Circle 1051 an Inquiry Card. 

ISDN PC Card 

The Diva T/A (Terminal/Adapter) PC 
Card ($495) combines ISDN com¬ 
munications at speeds up to 128 
Kbps witha plug-in modem for PCs 
and Macs. The card provides an 
ISDN Basic Rate Interface with two 
B channelsand one D chan nel, su p- 
porting full COM-port speeds up 
to 128 Kbps with concurrent use of 
both B channels. The card su pports 
PPP a nd SLIP and, with rate adap¬ 
tation, it can also handle asynchro¬ 
nous protocols. 

Contact: Eicon Technology, 
Inc., Dallas , TX, (214) 239- 
3270 ; http: iiwww.eicon.com. 
Circle 1052 on Inquiry Card, 

External Modems 

Available in LED and LCD mooels, 
Guicktel II modems include inter¬ 
nal speakers, internal microphones, 
a nd jacks for external speakers and 
micro phones. The modems Include 
the V.34 DSVD/Spcakerphone mo¬ 
dem (LED version, $349; LCD ver¬ 
sion, $399) and the V,34Speaker- 
phone/Data/Fax/Voicemail modem 
[LED model, $299; LCD model, $349). 
Contact: Logicode Technology, 
Inc.„ Camarillo, CA, (800) 735- 
6442 or (805) 383-2500; 
http: Hwww.logicode.com. 
Circle 1053 on Inquiry Card. 


Multimedia 


Multimedia Upgrade 
Kit for Laptops 

With the PortaSCSI Multiport Por¬ 
table Multimedia Kit (battery-op¬ 
erated version, about $599; PC- 
powered version, a bout $499), you 
can add a quad-speed CD-ROM, a 
16-bit audio PC Card adapter, and 
speakers to your laptop or note¬ 
book PC. The kit is MPC-ll eompli- 
antand hasa dedicated busforthe 
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Hardware 

What’s New 



CD-ROM drive for smoother multi¬ 
media playback. 

Contact: Portable Systems 
Solutions, Inc., Phoenix, AZ, 
(602) 437-9103; http:llwww 
.portascsi.com. 

Circle 1054 on Inquiry Card. 


Peripherals 


"Portable” SVGA 
Projector 

The UtePro 620 ($10,000 to $ 12,000) 
featuresTexas Instruments’ Digital 
Light Processing technology, a 
Harman International JBL audio 
system, the Kodak Color Matching 
System, and modular architecture. 
The 21 -pound projector has a res¬ 
olution of 800 by 600 pixels, and it 
supports full-motion video with a 
contrast ratio of 125:1 and NTSC, 
PAL, and SECAM video standards. 
The unit’s Smart Remote features 
backlit buttons for controlling a PC 



or Mac from up to 40 feet away, and 
the CableWizard allows you to eas¬ 
ily connect your computer, audio, 
mouse, and monitor loop-through 
to the LitePro 620. 

Contact: In Focus Systems, 

Inc., Wilsonville, OR, (800) 
294-6400 or (S03) 685-8888; 
http:/'/www.infs.com. 

Circle 1055 on Inquiry Card. 

10X CD-ROM Drive 

With its internal 5’4-inch, half-height 
form factor, the lOXtreme ($299) 


IDE CD-ROM drive has a 1.5-MBps 
data rate, a 650-MB capacity per 
disk, a 300,000-page text capaci¬ 
ty, a 1000- to 40,000-image capac¬ 
ity, a 1 - to 48-hour audio capacity, 
and a 1- to 5-hour video capacity. 
Contact: Pinnacle Micro, Inc., 
Irvine, CA, (800) SS3-7070or 
(714) 789-3000; http:I/www 
.pinnaclemicro.com. 

Circle 1056 on Inquiry Card. 

Convertible Printer 

The Multipass C2500 (about $599) 
starts with bubble-jet printing and 
combines plain-paper faxing, 200- 
dpi monochrome scanning, 360- 
dpi copying, and PC fax capabili¬ 



ties in one product. You get 720- 
by 360-dpi four-color printing on 
a variety of media, as well as up- 
to-5-ppm monochrome printing. 
Contact: Canon Computer 
Systetns, Inc., Costa Mesa, CA, 
(800)848-4123 or (714) 438- 
3000; http://www.ccsi 
.canon.com. 

Circle 1057 on Inquiry Card. 

Write CDs 
with Your Mac 

An external CD-Recordable drive for 
the Mac, the CDMaker ($1095) lets 
you write your own CDs on a 650- 
MB CD. The product features 300- 
KBps transfer rates and supports 
single-session, multisession, and 
traek-at-onee writing methods. 
Contact: CMS Enhancements, 
Inc., Anaheim, CA, (800) 327- 
5773 or (714) 517-0915. 

Circle 1058 on Inquiry Card. 

Up to 56 CD-ROMs 
on One Host Adapter 

MDI's eight-high CD-ROM towers 
($4095 to $5095) come with quad- 
or six-speed drives and SCSI Express 
software. The towers offer up to 
1000-KBps data transfer rates, a 
135-ms random-access time, a 


120-ms random-seek time, and a 
256-KB buffer, based on drive se¬ 
lection. They support CD-XA, CD-I, 
Video CD, and Multisession Photo 
CD and run in Novell, OS/2, Win¬ 
dows NT, and Mac environments. 
Contact: Micro Design Interna¬ 
tional, Inc., Winter Park, FL, 
(407) 677-8333; http://www 
.microdes.com. 

Circle 1059 on Inquiry Card. 

2-MB PocketJet 
Printer 

The latest PocketJet portable printer 
supports letter- and legal-size page 
printing and comes with 2 MB of 
memory. The direct thermal-print 
technology produces 300- by 300- 
dpi text and graphics. LaserJet IIP 
(PCL4) emulation enables you to 
print most Windows, OS/2, and DOS 
applications. The 2-MB PocketJet 
can print up to 3 ppm, depending 
on paper size and print density, and 
up to 35 pages on a full battery 



charge. The Letter/Legal/2-MB 
PocketJet print system kit ($649) 
includes a rechargeable nicad bat¬ 
tery, a universal AC adapter/charg¬ 
er, a parallel interface cable, a print¬ 
er carrying case, and letter-size 
thermal paper. 

Contact: Pentax Technologies 
Corp., Broomfield, CO, (800) 
543-6144 or (303) 460-1600; 
http://www. pentaxtech. com. 

Circle 1060 on Inquiry Card. 


Systems 


200-MHz Quad 
Pentium Pro Servers 

YOU CAN CONFIGURE THE ALR REVOLU- 
tion Quad6 200/256 with up to four 
Intel Pentium Pro processors for 
high-traffic, enterprise-wide serv¬ 
er applications. Available with a 
166- or a 200-MHz processor, the 
Revolution Quad6 incorporates 64 


MB of ECC RAM, expandable to 2 
GB; a 1-MB PCI graphics adapter; 
EISA-bus technology; and a dual 
PCI bus. The floor-standing tower 



(from $ 14,495) offers 15 expansion 
slots; a double-wide chassis with 
13 externally accessible storage 
bays; and ALR InforManager, which 
safeguards system operation by 
monitoring and reporting key oper¬ 
ational data. The rack-mountable 
server (from $16,495) includes five 
shared PCI/EISA slots, redundant 
power supplies, 12 drive bays, and 
ALR InforManager. 

Contact: ALR, Inc., Irvine, CA, 
(800) 444-4257 or (714) 581- 
6770; http://www.alr.com. 
Circle 1061 on Inquiry Card. 

Business Desktop 
and Minitower PCs 

The AcerPower systems come with 
100- to 166-MHz Intel Pentium pro¬ 
cessors; Triton II PCI chipsets; 8/16 
MB of EDO DRAM; 256 KB of pipe¬ 
line burst cache; 1.2- to 2.0-GB 
hard drives; 2/4 MB of video mem¬ 
ory or 0.5 MB of DRAM; Desktop 
Management Interface support; 
and Windows 95, NT, or Windows 
for Workgroups. The desktop chas¬ 
sis (from about $1275 to $2750) 
contain three ISA and two PCI ex¬ 
pansion slots and four storage bays. 
The minitower chassis (from about 
$1350 to $3225) contain three ISA 
and four PCI expansion slots and 
seven storage bays. Options include 
15- and 17-inch monitors, eight- 
speed CD-ROM drives, and a 16-bit 
Creative Labs sound card. 
Contact: Acer America Corp., 
San Jose, CA, (800) 733-2237 
or (408) 432-6200; http:// 
www.acer.com/aac/. 

Circle 1062 on Inquiry Card. 
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MobileAccess Phone 


Mitsubishi 
Personal Mobile 


Web Phones 



UPLink Client and 
UPLink Server 


Communications 
Division 
Sunnyvale, CA 
http://www 
,mitsubishi.com 


How universal is the Web? With the arrival of a new generation of digital 
celt phones, it will be just a phone call away. You can book a flight, cheek 
on a package* get a stock quote, or phone in a sales order to any public or 
intranet server attached to AT&T’s Cellular Digital Packet Data (CDPD) 
wireless Internet-access service (which will be fully commercial in early 
1997). And the handsets 
will cost little or nothing \ 

more than garden-variety \ 

cellular models. V 


Unwired Planet 
Redwood City, CA 
(415)596 5200 
http://www 
.uplanel.com 


Emerging CDPD 
digital-cell-phone 
networks will carry IP 
packets to and from 
Web servers that use 
Unwired Planet's 
UPLink Server 
software. The servers 
run UP’s Hand-Held 
Device Markup 
Language (HDML). 


AT&T Wireless Services 
Wireless Data Division 
Kirkland, WA 
(800)552-3373 
http://www 
.airdata.com 


Netscape Navigator won’t do 
here. Instead, Unwired Plan¬ 
et’s UPLink Client browser 
software is embedded in spe¬ 
cial cell phones from AT&T 
and Mitsubishi. This browser 
translates HDML tags into a 
four-line display format. 


With HDML, the Web-page 
designer creates “soft M 
buttons, assigned on the 
fourth line of the display, for 
interactive Web browsing. 
Each button activates a link 
on the server. Users can also 
enter data in forms with the 
alphanumeric phone keys. 
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pentium 


Pursuit 

Computing 



MJTAC navigator, Discovery 
34anguage OCR fax-scanner 
Software bundle worth over US$t,500 
Front-centered IrDA transceiver/receiver 
Windows* 95/MS keyboard & mouse 
166-200M Hz I nteP Pe nt i u m® process o r 
126 RAM/1,6GB HDD 
Internet ready/28.8 voice modem 
Speaker-phone/Bx CD-ROM drive 
3D graphics & sound/MPEG card 
And much more Yours to ENJOY 


Get MITAC's Pursuit and delve into endless 
enjoyment. 

Meet Discovery. MITAC f s navigator. Providing 
instant ease-of-use, this fun and eye-catching 
Windows* 95 -enhancer makes computing a lot 
easier and more fun for everyone. 

Scan, edit and fax text and graphics without a care 
in the world, Sil in the comfort of your sofa and 
input data Ui Pursuit sitting on yOur desktop. Or 
Lit Pursuit as your phone, fax* Intemei/e-mail 
machine, and even as your stereo & video player. 

Enhance your skills with super communication 
software. Entertain yourself with exciting games. 
Or pursue many other computing thrills at a 
speedy 166MH? Intel* 3 Pentium* processor and 
awesome 3D graphics &. sound. 

Gel a MITAC Pursuit today and enjoy. 


De^ 

signed for optimal 

m 


c 

;ommunication, 


1 


productivity, 


pleasure. 


/Mime 


The Intel Inside Logo and Knl Hun are registered trademarks of Intel Corporation. 

■ WHTAC INTERNATIONAL CORK Tel:8S6(2)501 ^6231 Fax:e86(2)5G14265 ■ MITAC JAPAN CORRTel:ei(3)542£F2B22 Ffcic&l (3)5420- 
45B6 ■ MITAC AUSTRALASIA PTT LTD- Tel :61< 3)9555-1055 Fax 61(3)9565-1596 ■ MITAC DE MEXICO, SA DE CV -Tel 52 5 
2603399 Fax:52-5-2600616■ MITAC PACIFIC (H.K.) LTD. TeL(B52) 2526-6762 Fax: (552)2661-3754 ■ BRUNEI- DA Ayslem Computer 
TdI :G73-2’24464D ■ EGYPT-- EGOS Tel:202-454SB0GB INDONESIA-P.T Irrforindo WadilamaTel:62-21 *3913633 Fax:62-21-3642662 

■ ISRAEL-Milton Tel:972-3-9255255 Fax :972-3*92 552?2(B KUWAIT- ZA0AL-KAZEMI SONS 

■ MALAYSIA- Alpti a Date SDN BHD Tel:60-3-7546566 Fax: 60*3-7545555 ■ PHILIPPINES- Integrated Computer 
Systems INC.Tfil:632*7224111 Pajc632*721-21t3 B SAUDI ARABIA- NAHSL Tel: 1-4645373 Fax: 1-4645365 

■ SOUTH AFRICA- A2 Computer Tal:Z7-11-3141219 Fax:27-11 -3141656 

■ THAILAND- IFECTai:662-559-2419 Fax:662-56^241&1 TUNISIA- Stendard Sharing $tftwaraTsL:2164 *796000 

■ TURKEY-AlbimTBk£h216-3493351 Fax;Q*216-3477069■ E-mail:market^smtplmkmic.com.tw ■ (UPL):http:/mntac.mK.com.tw/ 
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AutoBoot Technology in a 
New Glimmer' Size! 


■ Control up to 96 file servers with just 1 
keyboard, monitor and mouse 


■ AutoBoot™ feature boots all attached 
computers without user intervention 

■ 1.75" unit fits easily into your computer 
rack using a minimum of space 

■ Push-button and keyboard controlled 
scanning standard 

■ Control all computers from a second 
location up to 150 feet away 

■ Supports all 100% IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 

P 

■ Rear peripheral access available 




Slimline 

Commander 


TM 


COME SEE US AT 
Network! + Interop in Atlanta 
Sept 18-20 at Booth #2920 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville Al 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

littp:\\ www.cybex.com 


An 


Inc. 

soo 


Company 



IBM, PC and PS/2 are trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 
Sun is a trademark of Sun Microsystems. Cybex, Commander and AutoBoot are trademarks of Cybex Computer Products Corporation. The Inc. 
500 logo Es a registered trademark of GoldhErsh Croup Inc. 
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Plater Program Available 7 Made in USA 













